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DESIGNATION: Draft Environmental Impact Statement

TITLE: Proposed designation of the Delaware National Estuarine
Research Reserve and preparation of a draft management plan.

ABSTRACT: The State of Delaware has proposed designation of two
sites (St. Jones River and Blackbird Creek) to form a multiple
component Delaware National Estuarine Research Reserve totaling
approximately 4000 acres of land and water.

Federal financial assistance for acquisition, development,
operations and management will be requested by the State of
Delaware. These funds, accompanied by the required 50 percent
state match for acquisition and development and 30 percent state
match for operations, will be used for basic program activities,
including educational and research projects; acquisition of key
lands and water; the design, engineering, and site preparation
for the DNERR Education and Research Center; and the preparation
of a final management plan for the Delaware National Estuarine
Research Reserve.

Approval of this proposal would allow for the establishment of a
two component estuarine reserve in Delaware representing the
Middle Atlantic Subregion of the Virginian Biogeographic Region.
The proposed multi-component reserve would be used primarily for
education and research purposes, particularly as a tool for
improving coastal decision making. No new regulations have been
proposed pursuant to this action. Traditional uses within the
boundary will continue to be regulated by existing 1local and
state laws and site owner policies. The educational programs will
increase public awareness of estuarine resources and their
importance. The research plan will establish a baseline
monitoring program for the estuarine areas represented by the
components, and encourage research projects consistent with the
reserve’s role as a protected natural field laboratory.

Submit any written comments to the contact identified below.

APPLICANT: State of Delaware, Department of Natural Resources
and Environmental Control, Office of the Secretary, Management
and Operations.

LEAD AGENCY: U.S. Department of Commerce, National Oceanic and
Atmospheric Administration, Office of Ocean and Coastal Resource
Management.

CONTACT: Joseph Uravitch
Chief, Sanctuaries and Reserves Division
Office of Ocean and Coastal Resource Management
National Oceanic and Atmospheric Administration
1825 Connecticut Avenue, N.W., Suite 714
Washington, D.C. 20235



TABLE OF CONTENTS

DELAWARE NATIONAL ESTUARINE RESEARCH RESERVE

Title page

Abstract

Table of Contents . .veiererenneneneneesns i
List Of FIiQUFeS ..veeententecteccsoronees iv
List Of TableS ..ievvvnrrerinenencanneeras 1V
Abbreviation and ACTONYMS .:eevevenrennas v
Executive SUMMAIrY +iecociteriseransnannanas vi

I. PURPOSE OF AND NEED FOR ACTION ....ccevveuresn

A, THE NATIONAL ESTUARINE RESEARCH RESERVE SYSTEM oo

B. THE PROPOSED NERRS PROGRAM IN DELAWARE ......c00:0.

IT. PREFERRED ALTERNATIVE ...ttt eoererenotacensoecnonnnnas
III. MANAGEMENT PLAN PURPOSES .. .i. ittt tnnnecnncccrannennes
IV. OBJECTIVES AND GOALS .:.cvceeevvssserssccnsas cheereessan
V. RELATIONSHIP OF DNERR COMPONENTS ..... eeesateraneas cone
A. REGIONAL CONTEXT ...cccececcnsencacsoasss ceeesesenen

B. RELATIONSHIP TO OTHER COASTAL PROGRAMS ............

C. RELATIONSHIP TO NERRS .. ...t vetenseosacroncoronnses

VI. MANAGEMENT ISSUES ..vccecceecccscesossessossosoaanossancsan
VII. MANAGEMENT STRATEGY ..vcccecesececosoocoaneansensnncoanas
VIII. BOUNDARIES AND ACQUISITION PLAN ...... cee et s e escancacs
A. KEY ECOLOGICAL AREAS ... ..t iieninsenencacnoacannns

B. PRIORITY ACQUISITIONS .....ccces. seesrsestsesencas

1. Lower St. JONesS ......ieteeesnssnaseccconsannns

a. Core Areas ....... e esresatacacesanaseneesas

b, Buffer Areas .c.ccscesocesaceccsscss ceseen e

c. Ownership and acreage ..... e eescenaensaasas

d. Market Values ....c.icivecreeracnnnensssnnses

2. Upper Blackbird .......ceceeieeceenennneannanns

a. COre Areas ...cseecsescecccs ceesescns ceeeas .o

b. BUffer AreasS ...ccecesocccccsscascsosconscncus
C. Market VvaluesS .. ..ccseccescsccoscssscoansannas

C. STRATEGIES FOR ACQUISITION ....cccococoenss receones
1. Fee~Simple .cccieusececssammananosncaassocascss
2. Conservation easement ............... e eseanen
3. Memorandum of understanding ....... sessrsesasae

4. Long-tem Leases.--oooo'oo-00.0...-00.00.-0001.
5. Alternatives LI N A N I I R A A A N A A NI N I I I I 2 N

6. DONALLIONS .cteoesvsroarssosvnnossrscnssscsvscnsssecs

D. SCHEDULE .v¢ccceosvecceocenscssccs esesccenca cosesees e

IX. PUBLIC ACCESS PLAN (v cvvescsansenssssssnssccsnsannsasce
A. POLICY teciveeconcancccses T

B. SPECIFIC COMPONENT ACCESS ® 0 8 8 0 8 0 0 O O " 800 9O NS O DD e e I
1. Public Visitation ..ccccseesecaccccsosssocscaneca
2. Group Use '.’............'O."I...ll.....‘..ll.

3. Access for boat or canoe launchlng ....... csenn
4. Fishing, Hunting and Trapping «....oeessesseees
5. Other Uses .......... evrescacssesses s oo oo nn
X. ADMINISTRATION PLAN ....... Ceetesasmccsersesseanasennns
A. ADMINISTRATIVE AUTHORITY ctceccvesccrcncsanconsnss .
B. STAFF ROLES t.cceronseccsoccoscsccsssscnssacnsonsnss
i



1.
2.
3.
4.

Administration ...iviienieeneeertnnnennnennnna,
=T =1 =T o ] ¢
Education/Interpretation ............. .
Surveillance and Enforcement

C. ADVISORY COMMITTEE STRUCTURE AND RESPONSIBILITIES

1. Oversite COmMMittee ...vieeuieereeeeennennnnnenns
2. Scientific/Technical Advisory Committee .......
3. Education/Interpretation Advisory Committee ...
4. Landowner AsSsSOCiations .......ueeeueerenees cessn
D. TFEDERAL GOVERNMENT — NOAA REVIEW .....ovvverennnnn.
XI. ENVIRONMENTAL RESEARCH AND MONITORING PLAN ............
A. GOALS OF ENVIRONMENTAL RESEARCH AND MONITORING.....
B. RESEARCH TOPICS AND PRIORITIES .¢cceocecosoanse ces e
1. NERRS National Research Priorities ...... cessan
a. Initial Baseline Surveys ........ ceeeeseaans
b. Environmental Monitoring ...................
2. Special Studi€S ....csvesrcrnttrarsnacnann cenan
a. Habitat Manipulations .....ccceeveveicnnessnn
b. Cultural RESOUXrCEeS .i1sevecsosscsonssos ceseen
3. DNERR Research Priorities ........c..c0c... cveen
C. DNERR POLICIES AND PROCEDURES FOR RESEARCH ........
1. Procedures for NOAA-funded DNERR Research .....
2. Procedures for State~funded DNERR Research ....

3. Procedures for DNERR Research (funded by sources
other than NOAA or the State) ........... ceoaae
D. MONITORING PROGRAM .....cccsecsevecsovsavsescssce coaen
1. NOAA Phased-Monitoring Program ..........ce....
2. Recruitment for DNERR Research Programs .......
3. Off-Reserve Research Projects ....cecceeceeene.
4. Coordination of Research Efforts .......cceeee.
a. Coordination Between DNERR Components ......
b. Coordination with the NERR System ..........

c. Coordination With other Coastal/Estuarine

Research Programs ..ceccececesossocsscccaccass
5. Information Dissemination ......... ceeeessrrens
XII. RESOURCE PROTECTION AND RESTORATION PLAN .cciaessssscses
A, GCOALS .cctceccccsonccsessososscccsonccnssscnsssasnsnsesae
B. POLICIES AND PROCEDURES ...:cicecccosoccctccsonscos
1. General Policies ......cetienenereocsancansenns
2. Restoration/Habitat Manipulation Policy .......
C. STATE AND LOCAL REGULATIONS AFFECTING THE DNERR ...
XIII. EDUCATION/INTERPRETATION PLAN ..ciiccceccsonccnccancnss
A. GOALS OF THE EDUCATION/INTERPRETATION PROGRAM .....
B. FRAMEWORK OF EDUCATION PROGRAMS ......cc... cesecens
C. TYPES OF PROGRAMS ......... cesessesesanse cseccenceen
1. Activities ........ Cecetescesasascsscscaacnaans
2. Exhibits ......0cii0iaene teeecesscsscascnenan e
3. TrailsS cicecvecccerceccrssecssccacsssocassconscss
4, Individual Components .ceveevssocccceaceccscons
a. St. Jones Component ........ tessecacecansonn
b. Blackbird Component .......ccoceceeaccenccss
5. ThHEMES .i.eessvrecescscsecsasssassssssasscaasce .
6. Coordination ............ tesectscescsanessstens
a. Coordination of DNERR ...cccceseosccacnscnncns
b. Coordination with the NERR System ..........
c. Coordination with other educational programs
XIV. VOLUNTEER PLAN .....ccccccececccssoscscaaossccncsansance -

ii



XV.

XVI.

XVII.

XVIII.
XIX.

XX.
XXI.
XXII.

XXIII.

FACILITIES DEVELOPMENT PLAN ..........
A. CURRENT FACILITIES ..... seeeseanaas
B. PLANNING AND DEVELOPMENT FOR FUTURE FACILITIES

LI R I R B

1. Site Needs ....iiiiiiiiniienennenenennnnnns e
L o

3. Environmental Assessment and Engineering
Report ........... G s e e cereeseasrenee et aaaans
C. SCHEDULE FOR CAPITAL IMPROVEMENTS ..... veees s s ans
De MAINTENANCE ‘it urinnenneoeeeneenneonennneanenas .o
OTHER ALTERNATIVES CONSIDERED «:vevevevencennnannans . e

A. NO ACTION ALTERNATIVE .......... ceceeean ceee
B. ALTERNATIVE SITES ....ccouvvecenan cetereneane
C. ALTERNATIVE BOUNDARIES ...:..vtveenvenn. s e

D. ALTERNATIVE MANAGEMENT STRATEGIES NN

E. ALTERNATIVE FACILITY LOCATIONS .....ciivrenencnnsnan

AFFECTED ENVIRONMENT .....coiennennceesocenaneens

LOWER ST. JONES RIVER .tticcecernoncsacseenes

A. ST.
1.
2.
3.
4.
B. ST.
1.
2.
c. §ST.
D. ST.

JONES COMPONENT PHYSICAL ENVIRONMENT .¢©veeceeas
Climate .......cccveuens et icett it Ceteen
Hydrology ...eeeeieeeenceannn et ceeeeen

GEOlOgY i viersernntnsnrtonanssanennees
Topography c.cecececcsossens cerevane
JONES COMPONENT BIOLOGICAL ENVIRONMENT

FlOora .uieieeeseecennsencensn Gt e s e e ce s e

FAUNA i ceeeesvansecsacsscnnanansoscnes
JONES CULTURAL AND HISTORICAL RESOURCES
JONES ZONING AND LAND USE .ccvevevenans

UPPER BLACKBIRD CREEK ..ciccctienrecccnnacnnse
A. BLACKBIRD COMPONENT PHYSICAL ENVIRONMENT ..
Climate .....eeeevrennnnnecns ettt e
Hydrology ... eiimeiieteasecoeaneaaneancancnns

1.
2.
3.
4.

GEOLlOTY et vervsencecsnssccnscssancanses
TOopPOgrapPhy cececceeescccosossacocnncsenss

B. BLACKBIRD COMPONENT BIOLOGICAL ENVIRONMENT
FlOrA eiceececsscoscsosscnccnas e et et e e et e

1.
2.

C. BLACKBIRD

FAUNA .+t eeeeecsccncenanosas s e s e s e e

PREHISTORIC AND HISTORIC RESOURCES

D. BLACKBIRD ZONING AND LAND USE ...cccccieeecnnosanns
ENVIRONMENTAL CONSEQUENCES OF PROPOSED ACTION .........
ACKNOWLEDGEMENTS ..ccccretsccasssrsovacasavsomensosncasscns
A. DNERR WORKING COMMITTEE ......... e een e e
B. SUPPORT SERVICES .:.ccccovsccssncesanccanscnnconeons
C. CONSERVATION DISTRICT ASSISTANCE ......ceicceenn. .-

D. DNERR ADVISORY COMMITTEE MEMBERS ..........
DISTRBUTION LIST OF DEIS/DMP .¢.vcececenrcacnrascnnnoas
BIBLIOGRAPHY .ccccoceceocccasssscaaancsnsassaasnnsanaans
BASE RESOURCE INFORMATION ....svceccvcones cesreenan e
A. DPLANT SPECIES LISTS ...citeeceacassaasocccasannas .o

1.
2.

B. FISH AND WILDLIFE

St. Jones River ....cieieeecenocnnnnnns
Blackbird Creek .....ceteeereecnonennns

APPENDICES «¢vecveevess cee e sessevenes

A. BIOGEOGRAPHIC CLASSIFICATION AND TYPOLOGY
B. MEMORANDUM OF UNDERSTANDING

9 06 00 09 8 0050006492 08500 e OET IO

 ® @6 0064 ¢ e 0 0 000 00000800 e

C. DELAWARE COASTAL MANAGEMENT PROGRAM CONSISTENCY ...

D. NERRS REGULATIONS .ccccessessonsecccansanncassonsesns
E. FISH AND WILDLIFE MANAGEMENT PLAN ....... cer e
iii

92
92
92
105

106
106
107
109
109
109
109
109
109
110
110
110
110
110
111
112
112
112
113
115
120
122
122
122
122
122
123
123
123
124
126
130
133
139
139
139
139
140
141
145
150
150
150
151
154
162
163
165
171
173



Figure 1.
Figure 2.
Figure 3.
Figure 4.

Figure 5.

Figure 6.
Figure 7.

Figures 8
13

Figure 14.

Figure 15.
Figure 16.

Figure 17.

Figure 18.

Figure 19.

Table 1.

Table 2.

(o
(]
)
-3
3

F FIGURES

Map of the designated Reserves of the Natiocnal
Estuarine Research Reserve System. 2
General location of the proposed Lower St. Jones
River DNERR component, in east-central Kent County. 27
Proposed area and boundaries of the Lower St.

Jones River DNERR component. 28
Property ownership within the Lower St. Jones River
DNERR component (corresponds with Table 1). 30

General 1location of the proposed Upper Blackbird
Creek DNERR component, in southeastern New Castle

County. 33
Proposed area and boundaries of the Upper Blackbird
Creek DNERR component. 34

Property ownership within the Upper Blackbird DNERR
component (corresponds with Table 2, Parts A and B) - 38

- DNERR Education and Research Center - Two alterna-
tive conceptual plans. 98-
103
Wetlands classifications within the Lower St. Jones
River DNERR component, from the USFWS’s National
Wetlands Inventory. 113
Historical and cultural characteristics of the
Lower St. Jones River DNERR component. 117
Land use zoning within the Lower St. Jones River
DNERR component. 121
Wetlands classification within the Upper Blackbird
Creek DNERR component, from the USFWS’s National
Wetlands Inventory. 125
Historical and cultural characteristics of the
Upper Blackbird Creek DNERR component. 128
Land use and 2zoning within the Upper Blackbird
Creek DNERR component. 131
LIST OF TABLES
Page
Land ownership in proposed Lower St. Jones River
DNERR component (East Dover, South Murderkill, and
North Murderkill Hundreds). 29
Land ownership in proposed Upper Blackbird Creek
DNERR component.
A) Blackbird Hundred 36
B) Appoquinimink Hundred 37

iv



AICUZ
BMPs
CFR
CZMA
DACD
DEIS
DMP
DNERR
DNREC
DNS
DRBC
EIS
EPA
FEIS
FMP
MOU
NEP
NERR
NERRS
NMFS
NOAA
NOS
OCRM
SCS
SRD
UofD
USFWS

ACRONYMS

Air Installation Compatible Use Zone, Dover Air Force Base

Best Management Practices, established by the Delaware DNREC

The Code of Federal Regulations

Federal Coastal Zone Management Act of 1972, as amended
Delaware Association of Conservation Districts

Draft Environmental Impact Statement

Draft Management Plan

Proposed Delaware National Estuarine Research Reserve
Department of Natural Resources and Environmental Control
Delaware Nature Society

Delaware River Basin Commission

Environmental Impact Statement

U.S. Environmental Protection Agency

Final Environmental Impact Statement

Final Management Plan

Memorandum of Understanding

National Estuary Program, EPA

National Estuarine Research Reserve

National Estuarine Research Reserve System, NOAA
National Marine Fisheries Service, NOAA

National Oceanic and Atmospheric Administration
National Ocean Service

Ocean and Coastal Resource Management, office of, NOAA
Soil Conservation Service, U.S. Department of Agriculture
Sanctuaries and Reserves Division, NOAA

University of Delaware

U.S. Fish and Wildlife Service, Department of Interior



DELAWARE NATIONAL ESTUARINE RESEARCH RESERVE
DRAFT MANAGEMENT PLAN AND

DRAFT ENVIRONMENTAL IMPACT STATEMENT
EXECUTIVE SUMMARY

Section 315 of the Federal Coastal Zone Management Act of
1972 established the National Estuarine Research Reserve System
(NERRS), originally called the National Estuarine Sanctuary
Program, as a state/federal cooperative venture. Federal matching
grants are available to coastal states to develop a national
system of estuarine research reserves which are representative of
the various regions and estuarine types of the United States.
Long term annual NOAA operational grants are available at the
ratio of 70% federal and 30% state. In addition, competitive
funding for research and education projects 1is available. The
goal of the program is to protect areas of representative
estuaries, including valuable wetland habitat, for use as natural
field laboratories. National Estuarine Research Reserves are
established to: 1) provide opportunities for long-term estuarine
research and monitoring; 2) provide opportunities for estuarine
education and interpretation; 3) provide a basis for more
informed coastal management decisions; and 4) promote public
awareness, understanding, and appreciation of estuarine
ecosystems and their relationships to the environment as a whole.

The NERRS has adopted a classification scheme that reflects
differences in regional biogeography and estuarine typology to
ensure that established reserves are representative and that a
variety of ecosystem types are included. The Delaware National
Estuarine Research Reserve (DNERR) is representative of the
Middle Atlantic (Sandy Hook to Cape Cod, excluding the Chesapeake
Bay) sub-region of the Virginian biogeographic region.

Governor Michael N. Castle nominated the St. Jones River
site and the Blackbird Creek site as components of a multi-site
system with the Department of Natural Resources and Environmental
Control (DNREC) as the lead agency. Because these two sites are
complementary in their representation of the Middle Atlantic
biogeographic categories, the State of Delaware recommended that
the sites be managed as one Reserve.

For many years DNREC along with the Department of State’s
Division of Historical and Cultural Affairs have recognized the
values of the lower St. Jones River and its surrounding area. The
site is only 6 miles from the State capitol of Dover yet it
remains undeveloped farm and woodlands as it has been for more
than 300 years. However, the upper less brackish reaches of the
St. Jones River have been intensely developed, therefore the
addition of the upper Blackbird Creek site is a complementing
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component to the Reserve. The NERRS was viewed as a compatible
tool to provide for natural and cultural resource protecticn,

long-term management and opportunities for research and
education.

Boundaries for the proposed DNERR will encompass Kkey land
and water areas (or '"core area") and a buffer area. The proposed
core area includes all of the tidal wetlands of the lower St.
Jones River and upper Blackbird Creek sites for a total of
approximately 2300 acres. The buffer area includes the 1lands
surrounding the core consisting of wooded fringe, farmed crop and
woodlands and freshwater wetlands totaling approximately 1500
acres for the two components. Actual acquisition of core and
buffer areas will be less due to the voluntary nature of the
program and the expected cooperation of landowners in less than
fee simple participation in the Reserve objectives.

The purpose of the proposed DNERR is to establish and manage
the Reserve as natural field laboratories and to develop a
coordinated program of research and education for the Reserve.
Under the preferred alternative, the DNREC fish and wildlife
scientists will be brought together with other environmental
scientists, educators and managers to operate their estuarine and
coastal management programs from a modern Education and Research
Center located in the Reserve. A collaborative management
approach will be used, involving advisory committees, landowners,
private organizations, and local, state and federal agencies. The
DNREC will continue to serve as the lead agency.

Proposed Reserve staff will include a program manager, an
estuarine educator, a coastal program specialist, and a clerical
position. Many others will be located at the DNERR Education and
Research Center whose responsibilities will enhance the DNERR
objectives through their normal estuarine and coastal management
assignments. Other staff that will be located at the Center will
have dedicated DNERR assignments that compliment their regular
duties including a research coordinator, education coordinator,
volunteer coordinator, a resource protection specialist, cultural
preservation specialist, folklorist, aquatic coordinator and
others, especially visiting researchers.

There will be a major committee composed of representatives
of agencies and organizations that have interests in the programs
of the DNERR that will serve in an advisory capacity to DNREC on
matters concerning resource protection, education, research and
monitoring. The DNERR program manager will coordinate
administrative functions and operations of the Reserve’s
programs and act as liaison with state and regional estuarine
programs, NOAA and other NERRs.

The Reserve research and education programs will gather and
make available information useful for improved understanding,
appreciation, and management of estuarine systems especially of
the State and Middle Atlantic region. Reserve activities will -
augment the many on-going conservation and management activities.
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Facilities will be developed as necessary to aid in research and

education and to serve as a focal point for visitors to the
Reserve.

In addition to the preferred alternative, other alternatives
are discussed, including no action, alternative sites,
alternative boundaries, alternative management strategies, and
alternative locations for the proposed DNERR Center.

Under the no action alternative, the Delaware NERR
designation would not be pursued. The St. Jones River and
Blackbird Creek sites are still listed in the Delaware state-wide
land protection program, however other funding and management
approaches would have to be devised to protect the current values
of these estuarine sites.

Several other sites were considered, however these were
rejected in favor of the proposed DNERR St. Jones River and
Blackbird Creek sites because of their representative ecological
diversity of the Middle Atlantic region, compatible land uses in
the buffer areas, and the willingness of the private landowners
to participate in the development of the DNERR.

Alternative management plan options were considered,
including establishing management of the Reserve within one of
the Divisions of DNREC. The uniqueness of the proposed DNERR
requires management responsibilities of the Divisions of Fish and
Wildlife, Parks and Recreation, Soil and Water Conservation, and
Water Resources within DNREC. Therefore it is logical for DNREC
Department Management to be the lead agency that will coordinate
with its Divisions, the Department of State’s Division of
Historical and Cultural Affairs and the many other agencies and
organizations that will be involved with the operations of the
Reserve.

The location of the Education and Research Center was
another alternative considered. The St. Jones River site is the
preferred location due to its proximity to DNREC Headquarters and
other support group offices and facilities.

Valuable natural and cultural resources will be protected
for long-term research and education by designation and
implementation of the Management Plan. Natural resources affected
by the proposed action include diverse, highly productive
estuarine systems comprised of tidal and non-tidal wetlands, open
waters, with salinities ranging from freshwater to sea strength,
and uplands. Several species of either rare, endangered, or
threatened plants and animals occur in the proposed Reserve. In
addition to such rich diversity of natural resources, the Reserve
is also endowed with significant archaeological and historical
sites and landscapes.

Traditional uses in the proposed Reserve include commercial

and recreational fishing, shellfishing, hunting, trapping,
wildlife observation, boating, agriculture, and forestry. The

viii

- EE I B B N N N B D B B B BN B B .



designation of the DNERR will accommodate traditional uses. The
Management Plan is designed to allow these uses on lands acquired
for DNERR as 1long as the safety of visitors and staff is not
jeopardized.

The environmental consequences of the proposed action are
positive. The primary impacts will be long-term protection of
both natural and cultural resources, the construction of an
Education and Research Center, and increased, however controlled,
public access. The siting of the Center may require mitigation of
impacted cultural resources, however no other resource will be
irreversibly or irretrievably lost. These special estuarine
resources will be provided with long~-term protection and will
serve both now and in the future as sites for important estuarine
education and research.

The DNERR program is voluntary and non-regulatory. The
policies and rules that this Plan contains will only affect lands
that have been acquired from willing landowners. All other
landowners within the area of the Reserve will have their rights
respected by the DNERR.

The proposed action is 1in accordance with all relevant
state, local, and federal land use plans, policies and controls
for the areas under consideration.
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I. PURPOSE OF AND NEED FOR ACTION

The intent of this document is to establish a management
plan for the proposed Delaware Estuarine Research Reserve (DNERR)
that is agreeable to the landowners of the components, a benefit
to the state of Delaware and acceptable to the National Oceanic
and Atmospheric Administration (NOAA) for inclusion in the
National Estuarine Research Reserve System (NERRS).

The mission of DNERR is to establish natural research areas
which are representative of the diversity of coastal ecosystems
found within the Mid-Atlantic Region. Valuable natural and
cultural resources will be protected for long term research and
education by designation of the Reserve. The two components of
the proposed Delaware Estuarine Research Reserve will be managed
by the Department of Natural Resources and Environmental Control
(DNREC) in cooperation with relevant local, state and federal
agencies.

This management plan has been developed according to NOAA
regulations (15 CFR Part 921), using information derived from
specific site information and public involvement. It is
consistent with the congressional intent of Section 315 of the
Coastal Zone Management Act of 1972 (as amended) and the
provisions of the Delaware Coastal Management Program.

A. THE NATIONAL ESTUARINE RESEARCH RESERVE SYSTEM (NERRS)

Congress recognized a need to address threats to the
country’s important and sensitive estuarine areas. The goal of
the federal program 1is to create a system of reserves that
represents distinct estuarine ecosystems found nationally, and to
manage these reserves for long-term environmental research and
education. Although the program is national in scope, individual
states are responsible for implementing and administering their
own program, with NOAA providing overall coordination.

At the present time, 19 NERR Systems have been designated
across the country (Fig. 1). Designated Reserves are:

Reserve Biogeographic Classification
Wells Acadian

York County, Maine

Great Bay Acadian
Great Bay, New Hampshire

Waquoit Bay Virginian
Mashpee and Falmouth, Massachusetts
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continue

Reserve

Narragansett Bay
Newport County, Rhode Island

Hudson River
Hudson River, New York

Chesapeake Bay, Maryland
Chesapeake Bay, Virginia
North Carolina

Sapelo Island
McIntosh County, Georgia

Rookery Bay
Collier County, Florida

Jobos Bay, Puerto Rico

Apalachicola River/Bay
Franklin County, Florida

Weeks Bay
Baldwin County, Alabama

Tijuana River
San Diego County, California

Elkhorn Slough
Monterey County, California

South Slough
Coos Bay, Oregon

Padilla Bay
Skagit County, Washington

0ld Woman Creek
Erie County, Ohio

Waimanu Valley
Island of Hawaii, Hawaili

Additional NERR Sites are in the designation process

Biogeographic Classification

Virginian

Virginian

Virginian
Virginian
Virginian/Carolinian

Carolinian

West Indian

West Indian

Louisianan

Louisianan

Californian

Californian

Columbian

Columbian

Great Lakes

Insular

South carolina, New York, Florida and California.
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This draft management plan is consistent with the revised
regulations for NERRS which were adopted July 19%0. According to
the regulations (15 CFR 921), after designation, NOAA will
conduct periodic performance evaluations of a reserve at least
once every three years. Evaluations may assess all aspects of
reserve operation and management, or they may focus on selected
issues. Evaluations may also examine whether a reserve is in
compliance with NERRS designation regulations, and particularly
whether the operations and management of the reserve are
consistent with and further the mission and goals of the NERRS.

Federal officials will conduct the performance evaluations.
When necessary, NOAA may request federal and non-federal experts
to participate in the evaluations. Performance evaluations will
be conducted 1in accordance with procedural and public
participation provisions of CZMA regulations. If performance
evaluations reveal that the operation and management of the
reserve is inconsistent with the DNERR approved Management Plan,
the eligibility of the reserve for federal financial assistance
may be suspended until the situation is remedied. If major
deficiencies are not remedied within a reasonable amount of time,
NOAA may initiate a process to withdraw designation of the
reserve.

Federal financial assistance for acquisition, development,
operations and management will be requested by the State of
Delaware. These funds, accompanied by the required 50 percent
state match for acquisition and development and 30 percent state
match for operations, will be used for basic program activities,
including educational and research projects; acquisition of key
lands and water; the design, engineering, and site preparation
for the DNERR Education and Research Center; and the preparation
of a final management plan for the Delaware National Estuarine
Research Reserve.

B. THE PROPOSED NERRS PROGRAM IN DELAWARE

Delaware’s participation in the NERR System will help
strengthen the federal program by establishing the first System
located in the NERRS’ Middle Atlantic sub-region (Sandy Hook,
N.J. to Cape Hatteras, exclusive of Chesapeake Bay) of the
Virginian biogeographic region. Nationally, there are 27
biogeographic sub-regions recognized by NOAA’s classification
system. In terms of benefiting Delaware, the federal NERR System
will provide financial assistance awards to the State to acquire,
develop and operate estuarine areas as natural field laboratories
and environmental education centers. Additionally, a NERRS
program in Delaware will help to conserve open, undeveloped
spaces, protect valuable resources, and provide areas for outqoor
recreation, all done in a manner which accommodates conservation-
compatible, traditional resource uses.

Background and History of the NERRS Effort in Delaware

During the early 1980’s, the Delaware Department of Natural



Resources and Environmental Control (DNREC) examined the NERR
System’s precursor, the National Estuarine Sanctuary Progranm,
established in Section 315 of the Coastal Zone Management Act of
1972. While the old Sanctuary Program had several desirable
attributes, it did not have enough flexibility or utility within
the context of Delaware’s resource needs to warrant the State’s
support. However, during the mid-1980’s, the Estuarine Sanctuary
Program evolved into today’s NERRS program, having a greater
emphasis on applied research and environmental education, while
1llowing more flexibility in the administration of the reserve
components to accommodate multiple uses and to respond to
management needs. This change occurred when the Coastal Zone
Management Act was re-authorized in 1986, in which Section 315 of
the Act was changed to the NERRS program with its new emphasis.
With this new direction at the federal level, the DNREC again
became interested in the program for Delaware, and in 1988
started a pro-active inquiry.

Site Selection Process

Delaware initially identified 16 potential sites for
preliminary considerations in the selection process. Based upon
environmental representativeness and program utility, the State
chose 6 sites for more intensive review. Using intensive site
selection criteria, which assessed ecological representativeness,
values for environmental research and education, and acquisition
and management considerations, a ranking was established for the
6 sites. Information used in the ranking process came from
documented sources, field site visits, and professional expertise
of the site selection committee members. The top 3 sites were
presented to the landowners of the sites and the general public.
Primarily from the willingness of the landowners to participate
in the NERRS program, 2 sites were selected and nominated to NOAA
by Governor Michael N. Castle to be a multiple-site Reserve.

The St. Jones River site was selected to be the primary
component of the DNERR. Due to the urbanization of the upper
reaches of the St. Jones River, the upper Blackbird Creek site
was selected as a second component to provide lower salinity
estuarine areas which compliment the St. Jones River component.
The minimum area of the components is a representative estuarine
ecosystem of the Middle Atlantic subsection of the Virginian
Biogeographic Region that is suitable for long term research.

Expectations of Delaware’s Proposed NERRS Program

Delaware’s participation in the NERRS program will permit
the acquisition and long-term management of selected estuarine
areas to provide outdoor laboratories for studying ecological
structure, functions and processes, and man/land relationships,
including both cultural adaptation and the effects of man-induced
alterations or stresses. The Reserve will be a valuable
laboratory for the two EPA National Estuary Programs in the Mid-
Atlantic Region (the Delaware Bay NEP and the Delaware Inland
Bays NEP). DNERR components will also serve to educate students



and the general public about the environmental roles and values
of estuarine areas. Additionally, the protection of relatively
undisturbed natural areas will permit the wise use of these
natural - resources to continue, typically in association with
outdoor recreational activities. The protection of buffer areas
which include adjacent uplands will serve to protect significant
cultural resources.

Upon NOAA’s approval of the Management Plan and successful
completion of the NEPA/EIS and Section 106 processes, the final
phases of property acquisition, facilities development, and
program implementation can begin.

Any lands to be included in the DNERR will be done with the
voluntary cooperation of the landowners; there will be no 1land
condemnation procedures associated with the establishment of the
Delaware NERR . Lands included in the proposed DNERR may be
publicly-owned or publicly-administered properties (at the state,
county or municipal levels) and privately-owned properties. The
participation of private landowners in helping to manage DNERR
sites can take various forms, with the landowner deciding what is
best for him/her, whether this decision be based on economics,
personal desires for land-use practices and patterns, or both.
Private landowner interaction with the DNERR to help activate or
participate in the program might consist of fee-simple sale to
the DNERR of property at fair market value; other types of
property sales to the DNERR (e.g. bargain sale, installment sale,
sale with reserved life estate, right of first refusal); various
forms of land donations (e.g. outright donation, donation by
devise, donation with reserved life estate); dedication as a
State Nature Preserve; participation by conservation easements;
granting of long-term leases (e.g. 50-year lease); etc.

The Delaware NERR program will be administered by the DNREC
in accordance with NOAA and the Federal guidelines. The NOAA
agency overseeing the establishment and management of the
Delaware NERR is the Sanctuaries and Reserves Division (SRD) of
the Office of Ocean and Coastal Resource Management (OCRM) within
the National Oceanic Service. Even though the DNERR is composed
of two selected components, the sites will still be administered
and managed as a single Reserve.

II. PREFERRED ALTERNATIVE

The action under consideration by NOAA is a proposal from
the State of Delaware to establish a Delaware National Estuarine
Research Reserve consisting of two sites located at the lower St.
Jones River (including a segment of the Delaware Bay and its
shoreline) in Kent County, and the upper Blackbird Creek in New

Castle County.

The two component sites of the Delaware Bay estuary are on
the Atlantic Coastal Plain in the Middle Atlantic §ubreglon.of
Virginian Biogeographic Region. The Middle Atlantic Subregion



extends from Sandy Hook (at the New York/New Jersey line) to Cape
Hatteras ( at the Virginia/North carolina line).

I1I. MANAGEMENT PLAN PURPOSES

The purpose of the proposed Delaware National Estuarine
Research Reserve is to establish and manage the areas within the
boundaries as field laboratories and to develop a coordinated
program of research and education for the reserve. The Management
Plan contains information on the natural, prehistoric, and
historic resources of the components; 1local and regional
influences on the components (e.g., climate, hydrology, geology,
land use, and population trends); and historical and traditional
uses of the components (hunting, fishing, trapping, silviculture,
research, education, etc.). In addition, the plan contains a
discussion of management issues affecting the reserve and
specific policies and activities to address the issues. The
policies are resource protection oriented and the activities
address needs related to research, monitoring, education,
volunteers, public access, administration, facilities
development, and acquisition.

The proposed Reserve research and education plans include
information necessary for improved understanding, appreciation,
and management of the Mid-Atlantic estuarine systems in general.
Reserve activities will augment, not replace, the conservation,
research, education and other programs of the reserve property
owners. Facilities will be developed as necessary to aid in
research and education. DNERR access -policies will be developed
and enforced to protect the integrity of the reserve.

IV. OBJECTIVES AND GOALS

The goals are long-term and somewhat open-ended, focusing on
desired conditions rather than specific actions, whereas the
objectives are short-term, measurable steps that can be taken to
fulfill the goals. The various activities and programs
recommended for implementation under this plan are aimed at
achieving the objectives.

Resource Protection Goal

Protect the natural and cultural integrity of the
ecosystem(s) within the Reserve and associated historic
properties from disruptive activities occurring inside and
outside of the reserve’s boundaries.

Resource Protection Objectives

- Acquire and protect key land and water areas which
approximate an entire ecological unit and comprise the research



core and adjacent buffer areas through conservation easements,
management agreements, land trusts, or land acquisition.

- Coordinate existing surveillance and enforcement
activities and establish a mechanism to increase resource
protection, when necessary;

- Provide_for adequate public participation as a means to
promote compatible uses of the reserve and awareness of the need
to protect sensitive resources;

- Rehabilitate reserve habitats where necessary to restore
natural bio-diversity and prevent further degradation of
resources;

- Promote the protection of historic properties contributing
to an understanding of the human processes which have occurred
within the estuary; and

- Include historic properties, especially undisturbed areas
in land protection decisions.

The objectives will be accomplished by implementing this
long-term management plan which is tailored to the components’
specific resources and management needs. The Management Plan
contains an analysis of management issues, a synopsis of existing
laws and regulations which protect the reserve components, and a
discussion of DNERR management policies which will add additional
resource protection. In addition, DNREC and the Conservation
Districts will work with affected landowners to develop site-
specific conservation plans which can be implemented through
conservation easements, management contracts, or long-term
leases. Conservation plans will also be developed for properties
donated to or purchased by the State for the reserve program.

Research Goal

Utilize the research reserve for long-term studies to gain a
better scientific understanding of natural and human processes
occurring within the estuaries and to develop information for
improved coastal decision-making.

Research Objectives

- Promote long-term base line studies to characterize flora
and fauna within the Reserve and gain an understanding of the
ecological interrelationships between organisms and their
environments; .

- Promote a better understanding of tributary water qua}ity
conditions, particularly spatial and temporal dynamics,
requirements for growth and survival of living resources, and
contribution and effects of point and nonpoint pollution;



-‘Promoge a better understanding of physical processes
operating Wwithin the estuary, such as tidal influence,

circulaFion dynamics, freshwater inflow, stratification patterns,
and sediment dynamics;

- Encourage studies that make effective use of past research
and address data gaps in the Reserve’s information base;

- Encourage studies that promote a better understanding of
human use of the estuaries in the past, including the processes
by which human groups have adapted to changes in the estuarine
ecology, as well as understanding the changes which have occurred
in the estuaries as a result of human activities; and

- Provide for effective use and communication of research
results.

The Reserve’s components will serve as natural laboratories
for field studies in fundamental and applied estuarine sciences
and cultural ecology and will provide a linkage between the
scientific community and resource managers. The Reserve will be
utilized, as appropriate, both for short-term studies to assist
in the development of management strategies and long-term studies
to improve understanding of ecosystem processes in the Delaware
Bay and its tributaries. The Reserve will provide a basis for
determining the "health" status of coastal habitats in relation
to population growth and development within Delaware and the
Middle Atlantic Region.

Education Goal

Enhance public awareness, understanding, and wise use of
estuarine resources in the Middle Atlantic Region and encourage
an environmental ethic among all users.

Education Objectives

- Promote knowledge of the Reserve, its resources, and its
programs as well as knowledge of broader coastal issues and
concerns related to estuarine management and protection;

- Provide educational and interpretive services at
appropriate Reserve components directly to students, managers and
visiting public;

- Use information on past lifeways to make members of the
public more aware of the importance of estuarine ecology and to
promote balanced use of estuarine resources;

- Promote the preservation of historic properties through
public education efforts;

- Provide opportunities for teacher training, student
projects, internships, and assistantships where enrollees work



jointly with scientists, gain field experience, and learn about
the importance of research resources;

- Provide appropriate facilities which contribute to
educational interpretative, volunteer, and research uses of
reserve sites; and

- Provide an understanding and appreciation for appropriate
traditional uses of the reserve components, including hunting,
fishing, trapping, and boating.

The Reserve will be utilized, where appropriate, as outdoor
instructional areas for educational studies in estuarine ecology.
The reserve program will help foster a long-term commitment to
the restoration and protection of the Delaware Bay system and its
resources through education about the Bay system, the problems
facing it, and the policies and programs designed to help the Bay
by providing opportunities for interpretive, recreational, and
leisure activities (hiking, bird watching, canoeing, etc.).
These activities will be promoted at appropriate reserve sites
where the natural area character of the reserve and ongoing
research will not be adversely affected.
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V. RELATIONSHIP OF DNERR COMPONENTS

A. REGIONAL CONTEXT

The goal of the NERRS Program is to have at least one
estuarine reserve representing each biogeographic region of the
U.S., and within each region, to represent the major estuarine
types found. Currently no other sites exists in the Middle
Atlantic region. New Jersey attempted to establish a Reserve
along the Mullica River and Maryland had selected potential sites
of the Sinepuxent and Chincoteague Bays. None of these sites have
been designated.

As the focal component of the proposed DNERR, the Lower St.
Jones River estuary has several attributes that are desirable for
Regional representation : 1) good access and utility for
environmental research and education; 2) a relatively undisturbed
tidal marsh representative of the moderate to high salinity
emergent wetlands found along the Delaware Coast; 3) adjacent
State Wildlife Areas on several sides, permitting studies of
manipulative and non-manipulative habitat management techniques;
4) a surrounding upland that surprisingly is still agrarian or
forested in nature, presenting opportunities to examine the
impacts of agriculture on estuaries; 5) close proximity to the
growing City of Dover along the upper St. Jones River, yielding
opportunities for the study of man’s urbanized impacts on
estuarine systems; 6) close proximity to the oyster grounds of
the open Delaware Bay; 7) proximity to shoreline segments of
Delaware Bay that are crucial foraging habitat for the
international migratory shorebird resource; 8) a rich, well
documented history of man’s use and interactions with the estuary
(e.g. the Dickinson Mansion would be part of the DNERR complex);
9) readily available administration and professional management
expertise, since DNREC headquarters is within 6é miles and there
is good potential to house pertinent DNREC technical personnel at
this component and have them assume some of the DNERR management
responsibilities as part of their routine duties; 10) good
opportunities for outdoor recreation and educational exhibits
convenient to a growing metropolis.

The Upper Blackbird Creek estuary component nicely
complements the environmental attributes of the Lower St. Jones
River estuary, since the Upper Blackbird is primarily a 1low
salinity or freshwater tidal marsh, containing a varied mixture
of open water, tidal mud flats, and highly diverse emergent
wetlands and forested fringes. Desirable attributes of the Upper
Blackbird Creek for the Region include: 1) the area is
ecologically representative of the landward ends of many regional
estuarine rivers and creeks, and is still relatively undisturbed;
2) contains a high diversity of plant and animal 1life; 3)
aesthetic beauty; 4) provides opportunities for outdoor
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recreapion ip a relatively remote setting; 5) surrounding land
use 1is primarily agricultural, so provides additional
opportunities to assess impacts of farmland practices on
estuaries; 6) is near extensive stands of Phragmites along the
lower Blackbird Creek, so will provide outstanding opportunities
for applied research on the biology and control of this problem
specigs; 7) is in close proximity to ecologically interesting,
non-tidal forested wetlands, in particular the Delmarva Bays of
Blackbird State Forest.

The two sites will be managed as a multi-component Reserve
due to the complementary nature of the components. The
urbanization of the upper reaches of the St. Jones River estuary
caused by the City of Dover limits the opportunity to acgquire an
ecological unit without the complementary upper Blackbird Creek
site. The minimum defined boundaries of the two components
together provide the ecologically key land and water areas of the
research Reserve.

B. RELATIONSHIP TO OTHER COASTAL PROGRAMS

These two DNERR components are within Resource Areas
designated as Lands of State Significance by the Governor'’s
Greenspace for Delaware’s Future Committee (1990). Additionally,
the Blackbird Creek wetlands have been designated by the U.S.
Fish and Wildlife Service, in their draft (1989) Regional
Wetlands Concept Plan supplemental to the National Wetlands
Priority Conservation Plan (1989) to help actuate the Emergency
Wetlands Resources Act of 1986, as priority wetlands for
protection and acquisition. The Delaware Estuarine Reserve should
also provide opportunities to help strengthen, and in turn be
strengthened , by interactions with the Delaware Coastal
Management Program and the new EPA/DNREC Delaware Estuary
Program, since the Delaware Estuary (River and Bay) was
designated by the EPA in 1988 as part of the EPA‘s National
Estuary Program.

C. RELATIONSHIP TO NERRS

Delaware’s proposal to establish an estuarine research
reserve within the framework of the National Estuarine Reserve
Research System provides a means of addressing environmental
problems in the State’s coastal waters, wetlands and contributing
watersheds. A fully implemented DNERR will offer protected
components where environmental research and education can focus
on natural estuarine processes and man-induced alterations within
our coastal habitats, typical of the Middle Atlantic Region.
Research and Education projects that are selected will help
decision makers in addressing critical coastal management issues.
The administrative network that is established under the National
Program will promote an exchange of research findings and
education efforts for Delaware’s estuarine waters, the Miqdle
Atlantic Region, as well as from other estuaries of the United

States.
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The management plan evaluation and review in this section
primarily addresses NOAA’s interest in a network of estuarine
reserves that are maintained at a level that will be valuable to
the national interest in estuary management. The benefit to
Delaware in joining this network of reserves is the sharing of
estuarine education, research, and management techniques and the
grants that are available to a designated reserve that is meeting
the intentions of the national program. Because DNREC’s interest
in estuarine management compliments NOAA’s national interest, the
reserve program operates as a state/federal partnership. The
management of DNERR is the long-term responsibility of DNREC, and
NOAA cooperates with and assists Delaware on a regqular basis.
NOAA will perform formal reviews to ensure that DNREC 1is in
compliance with federal NERRS goals, the Management Plan, and
grant work plans.
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VI. MANAGEMENT ISSUES

There are issues pertinent to Delaware that are in and
around the proposed DNERR that must be recognized and addressed.
The Management Plan is based on a strategy that is focused
sufficiently to minimize the negative impacts of these particular
issues as well as maximizing the positive impacts that many of
these issues will provide. The Management Plan also provides the
flexibility to address issues that may arise over the long term
pature of the Reserve. Following are the current management
issues:

- Population Growth

- Highway construction; RT 1 Relief Route;RT 9 & 113
alterations

- Channel alignment & dredging

- Fish & Wildlife management; Hunting, fishing, habitat
improvement

- Public access; Restricted areas (e.g. long term research,
education, and facility areas)

- Refinement of boundaries; To be determined when management
issues are addressed

- Core & Buffer areas delineations; Depends on desired
activities and NOAA restrictions per defined activity

- Traditional uses; State owned - DNERR objectives top
priority; Easements - Landowners wishes first priority

- Research management on non-state areas will be permissible
by concurrence of the private sector first

- Zoning; Land uses: USAFB flight & noise; Wildcat super
fund site; City of Dover; Conservation Zones; Agriculture;
Sludge & animal waste land/wetlands application

- Maintenance of freshwater flow: State stormwater
management law; water quantity/quality

- Maintenance of natural conditions within site designated
areas

- Protection of'significant natural & cultural resources
- Delineation of research agenda to promote DNERR intent

- Monitor activities
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On-site vs., off-site program
Representative of Middle Atlantic sub-region

Need to develop reserve program that provides better
management tools for coastal programs

Research protection activities (Habitat manipulation or
alteration)

Controlled flexibility (all plans need to include desired
activities & undesired activities)

Administrative oversite

Support long-term studies

Resource data base

Link DNERR with scientific community

Transfer & translation of scientific information to
coastal decision-makers & users

Peer review of proposals and technical reports

Tailor education, interpretation & other visitor use
programs to component needs & constraints

Coordinate Estuary research, education & cultural efforts
in Delaware

Cultural resources; Cultural resources person needs to be
integrated with whole program

Establish research, education, & cultural center

Encourage environmental ethic among all estuary users
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VII. MANAGEMENT STRATEGY

LOWER ST. JONES RIVER

Research Values

The Lower St. Jones River estuary offers several attractive
features for estuarine research, primarily because of its
accessibility and the juxtapositioning of an urbanized, developed
upper watershed with an agrarian, relatively undisturbed
downstream component.

Being adjacent to intensively managed State Wildlife Areas
offers opportunities to develop and evaluate habitat enhancement
or restoration methods. It is probable that most of the habitat
management manipulations would occur on the proactively-managed
Wildlife Areas, with much of the proposed DNERR component serving
a control function. However, carefully planned and sited habitat
manipulations would still occur in the proposed DNERR component
on a limited scale for research purposes, or may have to be done
to protect or conserve nhatural resources on the Reserve. Such
manipulations would have to be done in context of what areas
might be designated core vs. buffer zones within the Reserve’s
boundaries. It is anticipated that the primary habitat
management research topics (on-site or off-site) would focus on
the restoration and management of impounded marshes for multiple
resource objectives; on mosquito abatement practices; on
phragmites control; on management of waterfowl, migratory
shorebirds, and upland game species; on muskrat management and
furbearer harvest; on management for endangered or rare species;
and on the effects of sea-level rise on emergent wetlands. Basic
ecological studies on the structure and function of mesohaline-
polyhaline emergent wetlands could be an important component of
the research program.

Studies on commercial fisheries for blue crabs, oysters,
shad, white perch, weakfish, striped bass, and eels could be
conducted in the adjacent open waters of Delaware Bay and in the
lower end of the St. Jones River. Since June, 1988, a health
advisory for human consumption of fish caught in the St. Jones
River has been in effect because of PCB contamination in sampled
fish tissues. Since the source of this PCB is a mystery, it will
be a priority to DNERR researchers. The close proximity of the
Reserve component to the major oyster beds of Delaware Bay should
make an ideal location for study of this important benthic
community type. The primary natural oyster seed beds of Delaware
Bay are 10-20 miles north of the mouth of the St. Jones River,
while Delaware’s leased oyster grounds lie offshore only 2-10
miles north from the River’s mouth. Boat access to the open Bay
could come from a state-owned dock and ramp at the mouth of the
Mahon River (about 8 miles north of the Reserve), or from a
state-owned ramp and commercial dock facilities at the mouth of
the Murderkill River in Bowers Beach, only 1/2-mile south of the
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mouth of the St. Jones River. There is also a state-owned small
boat ramp and parking area on the St. Jones River itself, within
the proposed Reserve boundaries about 1/4-mile west of Rt. 113 at
Barkers Landing. In addition to studies of the Delaware Bay
oyster beds, research on the oyster bar community within the most
seaward mile of the lower St. Jones River warrants effort, since
its decline and degradation mirrors what has happened to the
oyster communities at the mouths of almost all tidal rivers and
creeks emptying into Delaware Bay, from north of Woodland Beach
south to the Broadkill River near Lewes. At present, high
bacteria levels keep all of these river- or creek-mouth oysters
off-limits for human consumption, and most of the beds do not
have high enough densities for commercial harvesting even if
consumption was permissible.

An important research program for Delaware that may be
housed at the Lower St. Jones River DNERR component is the
assessment of the control efficacy and non-target impacts of
mosquito control insecticides, either developmental or
operational. Such a program would involve “Ymicro-marsh"
controlled breeding habitats and hand-application of products,
with the research done in conjunction with other agencies and the
product manufacturers. Additionally, research projects directed
at the mass culture of larvivorous fishes such as Gambusia, or
studies of other mosquito control biological agents such as
bacteria, fungi or nematodes, would be encouraged.

Research opportunities in the lower St. Jones River basin
also exist to assess the impacts of farming practices on the
estuary, particularly in terms of non-point source run-off of
nutrients, sediments and pesticides, going either into the
headwaters of tidal tributaries or into the upper wetlands
fringes. New or innovative farm management practices designed to
lessen these problems could be implemented and evaluated.

Because of the rich historical and cultural database already
existing for the Lower St. Jones River, the component will lend
itself to analyses of estuarine impacts or uses associated with
many of man’s past activities.

With the upper end of the St. Jones River watershed heavily
developed by the growing city of Dover, there are excellent
opportunities along about a 5-mile segment of the River, just
upstream from the Reserve’s western boundary, to examine the
impacts of urbanization on the estuary. Research emphasis could
be given to the impacts of commercial and residential development
on non-point source pollution into the headwater tributaries and
upper wetlands fringes, particularly from stormwater run-off; on
point-source discharge impacts from industry, consisting of a
power plant and two manufacturers who do permitted discharging;
on aesthetic and associated problems from trash dumping into the
wetlands, particularly of old tires and appliances; on
groundwater and estuarine surface water pollution problems
associated with vertical and lateral leaching from an abandoned
landfill (the Wildcat Landfill, a Superfund clean-up site); on
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the impacts of state-and-gravel excavation operations occurring
in adjacent uplands; etc. A pending $400,000 federal EPA grant
to implement a non-point source sediment-and-pollution control
plan.for the headwater areas above Silver Lake in Dover could be
of interest for DNERR monitoring. Silver Lake itself has

gioublesome problems with bacteria levels, nutrients, and algal
ooms.

There may also be an opportunity to do aquaculture research,
since the sand-and-gravel excavation business has just initiated
an effort to culture hybrid striped bass in some of the company’s
abandoned borrow pits.

A major asset to the proposed DNERR research program would
be the establishment of support facilities on the Reserve
component that would house the working offices and laboratories
of DNREC professional technical staff. Key field-oriented staff
professionals from the Divisions of Fish and Wildlife, Parks and
Recreation, Soil and Water Conservation, and Water Resources may
have their operational base housed in the Reserve’s new support
facilities, and as such could easily become directly involved,
for a portion of their time, in the DNERR research programs for a
wide range of activities (e.g. planning, survey, monitoring,
assessment, evaluation, analyses, etc.). Additionally,
administrative or technical staff from the Kent Conservation
District might also be interested in 1locating on the Reserve.
The potential influx and close association of operational
technical personnel with the day-to-day research activities -of
the Reserve should greatly strengthen the quality, quantity and
applicability of the research performed by or through the DNERR
program.

Education Values

The Lower St. Jones River estuary, centrally 1located in
Delaware, could become the focus of state environmental/cultural
education efforts regarding estuarine systens. The Lower St.
Jones River estuary is located approximately 6 miles from Dover,
home of both Delaware State College and Wesley College. The
Reserve would be about a one-hour drive from either the Newark
main campus of the University of Delaware or from the
University’s Marine Studies Field Complex in Lewes.
Additicnally, its central location in the State would provide
access to varied estuarine environments for elementary and
secondary school groups, necessitating no more than a one-hour
commute for almost all Delaware schools.

The component includes the John Dickinson Mansion, home to
one of Delaware’s colonial leaders and signer of the Declaration
of Independence. The site, currently owned and operated by the
State Division of Historical and Cultural Affairs, is a major
interpretive center offering guided tours of the home and
grounds. The plantation is a major tourist attraction and 1is
frequented by school groups from throughout the state. The site
was visited by a total of 7,194 people from the period June, 1988
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to June, 1989, including 95 groups.

. Interpretation at the site focuses on the life of John
Dickinson as well as the lifestyle and culture of colonial
Delaware and America. The St. Jones River served a crucial role
during the Colonial period as a vital maritime link with the
outside world.

Town Poiqt, site of the oldest known European settlement in
Kent County, 1is located in the Ted Harvey Conservation Area, a
state-owned property adjacent to the proposed DNERR component.

The Lower St. Jones River is especially well suited for
educational purposes because of its proximity to the Delaware
Bay. The adjacent Little Creek Wildlife Area offers access to
bayfront beaches suitable for interpretive walks, bird watching,
seining and other nature-study activities. The Delaware Nature
Society facility at Abbott’s Mill near Milford is 1located
approximately 15 miles south from the Lower St. Jones River.

As a DNERR component 1is established along the Lower St.
Jones River, plans would be developed for the construction of a
major research/educational center. Similar to the advantages for
research efforts, the stationing of DNREC professionals at the
Reserve’s facilities center c¢ould greatly strengthen the
cperation of the environmental education program. The center
would house nature exhibits, aquariums, interpretive displays and
literature on estuarine issues, and serve as a base for field

tours of the Reserve. Field access facilities such as
interpretive trails, boardwalks, and observation towers would be
constructed. A center would also serve to complement the

existing facilities and exhibits housed at the Dickinson
Plantation.

The diversity of habitat, from uplands to tidal marsh and
finally beach and open waters of the Delaware Bay, presents a
unique outdoor classroom setting and opportunity to provide a
holistic view of estuarine systems.

Practical Management Considerations
Traditional Uses

The Lower St. Jones River estuary has a rich, intensive
tradition of consumption of renewable natural resources that must
be recognized and accommodated by the DNERR program in
development of the Management Plan. Waterfowl hunting, upland
game hunting, muskrat trapping, and commercial fisheries (e.g.
crab and eel potting, gill netting) all occur within the main
channel of the St. Jones River, its tributaries, or throughout
the contiguous wetlands. The recreational fishing pier at the
State-owned St. Jones River Access Area (on the south side of the
River, west of Rt. 113 at Barkers Landing) is used by local
citizens primarily for crabbing and fishing for white perch and
catfish. A private trap-and-skeet shooting club leases several
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acres of upland fringe and tidal wetlands adjacent to the Rt. 113
bridge, just to the east of the bridge on the south side of the
River. These and other traditional outdoor activities should be
accommodated by the Reserve program.

Mosquito Control

Because of the Reserve component's proximity to Dover, and
the potential for mosquitoes causing on-site and off-site
nuisances and carrying diseases that could cause human illnesses,
such as Eastern Equine Encephalitis, saltmarsh mosquitoes that
are produced on the Reserve must be controlled. Fortunately,
much of the Reserve’s tidal wetlands are reqularly-flooded
habitats where mosquito production is not too severe. However,
there are irreqularly-flooded zones behind the creekside natural
levees or near the upland fringes that necessitate occasional
control efforts. When warranted, these areas are treated by the
Delaware Mosquito Control Sectlon (part of the Division of Fish
and Wildlife) with aerially-applied larvicides before the adult
mosquitoes emerge, done at a frequency of 2-6 times per pest

season (May-October). Quite infrequently, it may also be
necessary to aerially-apply adulticides along the field-and-
forest border of the wetlands’ upper fringes. Because of the

nuisance and human disease problems associated with the far-
ranging saltmarsh mosquitoes, these insecticide control efforts
must continue within the Reserve after its creation, both within
core and buffer zones.

The State is actively pursuing a program to lower its
dependence on chemical insecticides to control saltmarsh
mosquitoes, by substituting the biological control technique of
Open Marsh Water Management (OMWM) as fast as the State’s
resources and landowner cooperation permit. The environmentally-
compatible OMWM technique uses selective excavation of ponds and
ditches to usurp ovipositioning sites and to increase larvivorous
fish access. In order to reduce the need to use insecticides,
the State has included the lower St. Jones River basin for future
consideration for OMWM implementation, just as has been planned
for many other pest-problem production areas within Delaware’s
coastal marshes. An additional advantage of the OMWM technique
is that a parallel-grid-ditched marsh which is treated with OMWM
has wildlife habitat of pools and pannes restored to the marsh
that were dewatered by the parallel-grid ditches.

Other pest populations of non-culicid biting flies (e.q.
greenhead flies, deer or sheep flies, biting gnats or no-see-ums)
occur on the Reserve component, and at times they can be very
annoying. However, because of their localized distribution and
short flights, they are normally not controlled. This policy may
have to be reexamined dependent upon the health problems that
establishment and operation of a Reserve program may discover.
The use of chemical, biological or mechanical control options
will be carefully evaluated for efficiency and impact on non-
target species. A baseline for initiation of control activities
for non-culicid biting flies may be set based on research at the
Reserve.
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Phragmites

The rapid spread of phragmites over many areas of Delaware’s
coastal wetlands has had a net detrimental impact on the quality
and quantity of the marsh’s resources. While the extent of
phragmites cover on the proposed Reserve component is not yet
severe, there is the potential that this problen might someday
need proactive measures on the Reserve. About 11% of Delaware’s
coastal wetlands are densely infested with phragmites, and about
1/3 of all of the State’s tidal marshes have this species’ cover
at lower densities. Areas of the adjacent Ted Harvey
Conservation Area had unacceptable phragmites incursions and were
treated for marsh restoration. If phragmites control is required
in order to achieve a balanced representative ecosystem, the
State’s control program, relying on selective application of
glyphosate herbicide followed by prescribed burning, is an option
for both core and buffer 2ones.

Access

Controlling public access to the Reserve component should
not be too difficult even though the area is along a linear
corridor divided by a river. To the east of Rt. 113, extensive
upland buffer zones on both sides of the St. Jones River could be
created, since there are only a few property owners and the area
is almost exclusively agricultural. On the west side of Rt. 113,
the north side of the river has only a few property owners,
dominated by the upland sand-and-gravel pit operations. The area
of the Reserve where access might be most difficult to control is
on the south side of the River west of Rt. 113, where two county
roads bring the public right to the River’s edge for a portion of
the River’s frontage.

Boat access to the River corridor itself is somewhat
limited, with the main access being a well-used, State-owned ramp
for small boats at Barkers Landing, on the south side of the
River just west of Rt. 113. The possibility for small boat
access from the proposed DNERR facilities center on the River’s
north side east of Rt. 113, via a natural tributary running from
the main channel to a new backmarsh landing, will be thoroughly
considered. There is no public access for motorized boats to the
River upstream of the Barkers Landing ramp, although Dover
residents launch canoes and car-top-style Dboats from upstream
shorelines and from a canoe ramp near Court Street in Dover.
Because water depths over the sediment and oyster bars at the
River’s mouth may be less than a foot at low tide, access into
the Lower St. Jones River from Delaware Bay is limited near low
tides to only shallow-draft boats.

The use of the River by commercial boats or 1larger
recreational craft is presently limited due to lack of upstream
access and downstream shoaling problems. A seven-foot deep
channel from Delaware Bay to Dover was completed by the Army
Corps of Engineers by 1933, but subsequent dredging was abandoned
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becguse of lack of demand and no place to dump the excavated
spoil. There are no current plans or designs for upstream marinas
or downstream dredging.

UPPER BLACKBIRD CREEK

Research Values

The diversity of estuarine habitats found in Upper Blackbird
Creek, and how they differ from those found at the Lower St.
Jones River component, are major attributes for environmental
researchers. Some of the least understood estuarine zones, in
terms of their ecological structure and function, are brackish
and tidal freshwater marshes. The interconnectiveness of upland
and marine environments starts in these zones, so a better
comprehension of oligohaline-limnetic systems should vyield
benefits to our overall understanding of estuarine ecosystems.
The proposed Upper Blackbird Creek component provides outstanding
examples of these transitional habitats.

Other research opportunities within or near the Upper
Blackbird Creek component include studies of agricultural
practices in terms of their effects on estuarine biota or
processes, and studies in 1land-use planning in terms of
contending with burgeoning residential development. In the most
seaward portion of the proposed Reserve, and then for several
miles downstream of this area, there are some of the State’s most
dense and extensive phragmites stands, providing substantial
opportunities for basic and applied research studies of this
problem species. The proximity to complexes of swaled freshwater
wetlands, the Delmarva Bays, should be of interest to
hydrologists, botanists and herpetologists.

At the present time, research support facilities. at the
Upper Blackbird Creek component are not being considered
(although a modest educational/visitor facility might be
developed). Because of the proximity to the Lower St. Jones
River component’s proposed facilities center (about a 35-minute
drive), researchers would commute and use the Upper Blackbird
Creek component primarily as a field laboratory. Hydrographic
monitoring stations might be established in the lower and upper
portions of the component’s main channel, consisting of
continuously-recording tide gauges to monitor water heights,
continuously-recording instruments for salinity and temperature,
and rain gauges. Of course, similar hydrographic monitqring
stations would be established for the Lower St. Jones River.
Research support need that must be developed for Upper Blackbird
Creek is an access site(s) for motorized small boats.

Education Values

The Upper Blackbird Creek, located in southern New Castle
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County, is an excellent representative of an inland portion of a
Delaware Bay tributary. The headwaters of the creek are formeqd,
in part, by some of the state’s most valuable and unique
freshwater wetlands. With the focus on freshwater wetlands at
the state, regional and national levels, the Upper Blackbird area
provides an excellent opportunity to highlight these resources
through educational and interpretive programs.

The Upper Blackbird Creek could be utilized as a very
convenient field trip site for many of the New Castle County
school districts, as well as the Delaware Nature Society (DNS).
Over 65% of the State’s school children are in New Castle County.
DNS contracts with the New Castle County schools in providing
environmental education experiences. Students often visit
Ashland Nature Center, operated by DNS, for interpretive
programs. However, the DNS does not offer a center focused on
estuarine or marine environments. In addition, DNS coordinates
numerous field trips annually to natural areas throughout the
state. There may be many opportunities at the Upper Blackbird
Creek component to interact with the DNS for educational
programs.

Stream Watch, a volunteer program which instructs citizens
how to monitor and test surface water quality, is also
coordinated by DNS through a grant provided by the Department of
Natural Resources and Environmental Control. Major waterways
throughout the state have bheen "adopted" by Stream Watchers who
report results of visual observations and tests for oxygen levels
to DNREC. The Upper Blackbird, as well as the St. Jones River,
could provide excellent opportunities for this type of active
citizen involvement.

In terms of serving higher education needs, Upper Blackbird
Creek is located about equidistant between the University of
Delaware’s main campus in Newark and Delaware State College and
Wesley College in Dover. The Upper Blackbird Creek component
offers estuarine habitat types not found near the University of
Delaware’s Marine Studies Field Complex in Leues.

The primary education/interpretive center for the Delaware
NERR is to be located at the Lower St. Jones River component.
However, a modest educational facility might be established at
the Upper Blackbird Creek component for visiting school or
environmental groups. Such a facility might consist of a secure,
one-room building with a permanent exhibit; an open-sided
pavilion with tables and benches; and restrooms.

The establishment of DNERR educational/interpretive
facilities, with components on the St. Jones River and Blackbird
Creek, should be attractive destinations not only for
Delawareans, but also for residents of nearby metropolitan
centers such as Philadelphia, Baltimore, Washington, D.C. and
Norfolk, all within a 150-mile radius of the proposed DNERR.
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Practical Management Considerations

Traditional uses

Several of the management considerations associated with the
Lower St. Jones River component also apply to the Upper Blackbird
Creek component, and are addressed in the Management Plan. In
particular, concerns with accommodation of waterfowl hunting and
muskrat trapping are addressed. Because of the components
proximity to extensive phragmites stands, a response plan to
future unacceptable incursions within the component must be
developed. Production of saltmarsh mosquitoes is not too much of
a problem because of the brackish and freshwater habitats of
upper Blackbird Creek; however, those mosquitoes that are
produced can be locally annoying. Other biting flies will
occasionally be severe nuisances.

Buffer

The Upper Blackbird Creek component will be divided by
Blackbird Creek running through the component’s center (similar
to the Lower St. Jones River component). Roads at both extreme
ends of the Reserve, and another crossing about 2/3 of the way
upstream in the Reserve, connects the opposite sides of
component. Because of the agricultural nature of most of the
uplands surrounding the creek corridor and its emergent wetlands,
upland buffer zones of satisfactory size should be able to be
established.

Access

Upper Blackbird Creek has very little boat traffic, and what
does occur is essentially associated with waterfowl hunting,
muskrat trapping, and recreational fishing. Boat access along
the entire course of Blackbird Creek is very limited, with only a
few unimproved, private access points. There are no expectations
of the creek’s future use for commerce, both because of its very
shallow depths upstream at low tide and the 1lack of driving
economic forces in the adjacent uplands. The creation of a
downstream water access area for motorized small boats, in
conjunction with a headwaters canoe launch area, are very
desirable improvements to consider.
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XIII. BOUNDARIES AND ACQUISITION PLAN

A. KEY ECOLOGICAL AREAS

Boundaries for DNERR must include an adeguate portion of the
land and water areas of the natural system to form an ecological

upit and to ensure effective conservation. These areas must be
discrete enough to be effectively managed, and large enough to
make long-term research possible. To help focus management

efforts, site boundaries encompass core and buffer areas.

NOAA’s Guidelines for Establishing Proposed boundaries for
National Estuarine Reserves define core areas as areas which
contain "critical estuarine ecological units for research
purposes, encompassing a full range of significant physical,
chemical and biological factors contributing to the diversity of
fauna, flora and natural processes occurring within the estuary."
The core area is "so vital to the functioning of the estuarine
ecosystem that it must be under state control sufficient to
ensure the long term viability of the reserve for research on
natural estuarine processes...[These areas] should encompass
resources that are representative of the total ecosystem which,
if compromised, could endanger the research objectives of the
reserve." A buffer area is defined as an "area adjacent to or
surrounding the core and on which the integrity of the core
depends. This area protects the core and provides additional
protection for estuarine depending species." The buffer area may
include an area for research and education facilities.

Site surveys have been conducted to establish boundaries for
each DNERR component. Acquisition strategies to establish
adequate State control have been established to provide long-term
protection for reserve resources within these boundaries.
Expenditure of federal and state funds will be minimized by
giving priority to non-fee simple acquisition strategies, such as
Memoranda of Understanding (MOUs), conservation easements and
long term leases when possible. Fee simple acquisition will be
used to obtain some privately owned parcels of land. The state
will acquire control of land and water areas from willing sellers
and participants only. No condemnation procedures will be used.

B. PRIORITY ACQUISITIONS
1. Lover 8t. Jones

The Lower St. Jones River DNERR component is located in
east-central Kent County, approximately 6 miles southeast of
downtown Dover (Fig. 2). The proposed maximum DNERR boundaries
encompass about 5000 acres, with most of the area east of Rt. 113
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(at Barkers Landing), on the north side of the St. Jones River
(Fig. 3). The other portion of the component east of Rt. 113 is
on the south side of the St. Jones River, extending up Trunk
D;tch to Rt. 113, with the remainder of the component on both
sides of the St. Jones River west of Rt. 113, extending up
Cypress Branch to C.R. 363 (Fig. 3).

ST. JONES SITE BOUNDARIES

The proposed component is between the Logan Lane tract on
the east, which forms the state-owned, 2019-acre Ted Harvey
Conservation Area and the 176-acre Roberts tract on the west,
also part of the State Wildlife Area system managed by the
DNREC’s Division of Fish and Wildlife. The Wildlife areas
proximity to the Reserve will nicely complement the component’s
conservation, research and educational activities. Whenever or
wherever feasible, activities on the State Wildlife Areas can be
done in a manner supportive of the NERRS program, as long as the
traditional activities, purposes and management practices on the
State Wildlife Areas are not hindered or compromised.

The distance along the main channel of the St. Jones River
between the Reserve’s upstream, western boundary and Delaware Bay
is about 5 1/2 nmiles. The river continues upstream past the
proposed landward boundary of the DNERR component for another 5
miles, flowing out of Silver Lake near downtown Dover. The DNERR
component would encompass the John Dickinson Mansion (north of
the St. Jones River and east of Rt. 113), managed by the Delaware
Division of Historical and Cultural Affairs. The component is
partially adjacent to the Dover Air Force Base on the north, and
the main body of the component is two miles west of the Delaware
Bay shoreline. River area to the Bay is included in the component
as well as the section of the Delaware Bay from the mouth of the
St. Jones north and along the shore boundary of the Logan Lane
tract to it’s 1limit along the shore and extending bayward a
distance of two miles.
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FIGURE 2

General location of the proposed Lower St. Jones
River DNERR Component, in east-central Kent County
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TABLE 1t

Land Ownership in Proposed

Lower St. Jones River DNERR Component

MAP PARCEL ACREAGE
East Dover Hundred
96 20 95.4
19 2664 .7
15 306.5
21 13.0
106 23 5.3
8 1.3
7 2.5
6 12.0
5 8.4
3 12.0
2 11.1
24 470.8
1 233.5
105 7 249.8
10 90.0
3.01 23.0
8 100.0
1 40.0
South Murderkil! Hundred
114 1 543.3
113 17 76.9
34 366.4
15.01 1.2
16 996.4
43 75.0
41 55.8
105 23 43.5
13 4.4
12 51.0
27 80.2

North Murderkill Hundred

96

105

03
04

100.0
1644.0

10.0
363.0
177.2

OWNER

Adele Conner, 19 S. State St., Dover, DE 19901

George & Lynch, Inc., 422 wWater Street, P.0O. Box 326,
Dover, DE 19903

Delmarva Land Co., 113 W. Sixth St., New Castle, DE 19720

Historical Society, State of Delaware

Thomas B. Farr Estate, P.O. Box 325, Littte Creek 19961
David J. & Sharon Lewis, R.D. 3, Box 189, Little Creek
Joan M. & Mabel 1. Jones, R.D. 3, Box 216-D0, Dover
Robert Clouser, 216 §. Governors Blvd., Dover
Alexander Auchterionie, R.D. 3, Box 187, Dover

FOP

Detmarvas Power & Light, 800 King St., Wilmington 10901
Alvin Wilson, R.D. 1, Box 363, ODover, DE 19901

Alvin Wilson, R.D. 1, Box 363, Dover, DE 19901

Delagra Corp., P.0. Box 126, Bridgeville, DE 19933
James Mcllvaine, P.0. Box 73, Msgnolia, DE 19962
State of Delaware

King Cole Farms, 207 Hullihen Drive, Newark
Marjorie Lane, 9 N. Main St., Magnolia, DE 19962

Morris, David Vance & Wm. George, R.D. 1, Box 200,
Frederica, DE 19946

The Island Farm, Inc., 207 BRullihen Dr., Newark

King Cole Farms, Inc., 207 Hullihen Dr., Newark

Same as above

Same as above

John Wilking, P.0. Box 302, Frederica, DE 19946

Esther & James Orvis (Lifetime Est., P.0O. Box 6, Clayton

King Cole Farms, Inc., 207 Hullihen Dr., Newark, DE 19711
Capitol 0ffice Equipment, P.0. Box 696, Dover, DE 19903
Henry Zimmerman, R.D. 2, Box '9, Magnolia, DE 19962

King Cole Farms, Inc., 207 Huilihen Dr., Mewark, DE 19711

John Farron, 174 0Old Mill Road, Dover, DE 19901
State of Delaware

Henry Zimmerman, R.D. 2, Box 19, Magnolia, DE 19962
Calvin Meyers, R.D. 2, Box 21, Magnolia, DE 19962
Same as above
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Local Interest and Participation

. The Lower St. Jones River received the most local support and
interest of any site that was examined. Significant interest in
the Lower St. Jones River area for its research and educational
potential was expressed by both Delaware State College and Wesley
College. Letters of support for the Lower St. Jones site were
sent by the Principle Planner for Kent County, and by the Mayor
of Dover. A joint letter of support for the St. Jones site from
the Mayor of Dover and the President of the Kent County Levy
Court was sent to Governor Castle. A local historical society,
the Friends of Dickinson Mansion, was supportive. Town officials
from Bowers Beach expressed interest in having the DNERR progranm
help in land-use planning to conserve rural characteristics along
the south side of the lower St. Jones River. The formation of a
Lower St. Jones River-DNERR Landowners Management Association,
with three property owners elected to serve as Association
officers, was quite encouraging. One of the private landowners
within the site, an owner of about 700 acres of contiguous key
parcels, has expressed a strong interest in helping to establish
the program.

Land Ownership

The Lower St. Jones River site boundaries encompass 33
parcels of land representing 22 landowners (Table 1 and Fig. 4).
The figure of 5028 acres for this site is a maximum value, since
it includes upland areas for parcels containing wetlands where
not all of the upland may need to be included in the DNERR
component, although some upland area is needed for buffers and
support facilities. In terms of percent ownership, 3.3% is owned
by the State; 6.1% by a construction company doing sand-and-
gravel excavation on its adjacent property; 0.2% by a fraternal
organization; 0.3% by an historical society; 33.1% by a corporate
farm; 5.0% by another corporate farm; and the remaining 51.8% by
16 private landowners, with four of these private landowners
owning 40.8% of the proposed component.

a. Core Areas

The minimum core area of the St. Jones component, which
includes a complete egological unit, consists of approximately 50
percent of the estuarine wetland complex located on the north
side of the river between the Logan Lane Tract of the Ted Harvey
Wildlife Area and Route 113. This complex includes the tidal
marshes, tidal creeks and guts, and the open waters. Excepted
from this wetland complex is the old wharf site immediately
behind the Dickinson Mansion in the edge of the tidal marsh and
other areas surrounded by upland.

The maximum core area includes all of the estuarine wetland
complex on both sides of the river from the Delaware Bay to the
Delmarva Land Company located 1.75 miles west of the Barkers
Landing Bridge.
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b. Buffer Areas

The buffer areas of the component includes the present
agricultural and wooded areas immediately adjacent to the core
areas. Included in the buffer areas are the freshwater or tidal
marshes surrounded by upland. The old wharf site is part of this
buffer. The other areas located south of the St. Jones River
east of Route 113 and on both sides of the St. Jones River west
of Route 113 will be within the buffer to the core.

€. Ownership and Acreage

There are 33 tracts with 22 owners in the St. Jones area,
comprising 5028 acres. The five owners in the core area are
being contacted to enlist their cooperation. Two of the five
have expressed a desire to work with the State in establishing
core and buffer areas.

d. Market values

Market values will be established by appraisal reports in
conformance with the "Uniform Appraisal Standards for Federal
Land Acquisitions." "Fair Market Value" is defined as the amount
in cash, or on terms reasonably egquivalent to cash, for which in
all probability the property would be sold by a Kknowledgeable
owner willing but not obligated to sell to a knowledgeable
purchaser who desired but is not obligated to buy. More than one
appraisal may be necessary where negotiations stall. only
appraisers who can meet these standards will be used.

2. Upper Blackbird

The proposed DNERR component for the Upper Blackbird Creek
estuary is located in southeastern New Castle County to the east
of Rt. 13, about midway between Odessa to the north and Smyrna to
the south (Fig. 5). This component of the DNERR is located about
20 miles (or a 35-minute drive) north of the DNERR focal
component on the Lower St. Jones River.

BLACKBIRD COMPONENT BOUNDARIES

The Upper Blackbird Creek component’s maximum proposed
boundaries encompass about 3800 acres on both the north and south
side of Blackbird Creek, from the Rt. 9 bridge at Taylors Bridge
upstream to Rt. 13 near Blackbird (Fig. 6). The major tributary
of this upper creek segment is Beaver Branch, entering on the
north side of Blackbird Creek about midway within the proposed
Reserve. The main channel of Blackbird Creek stretches over 5.7
miles throughout the center of the component. Downstream of the
seaward end of the Reserve component, from Taylors Bridge to
Delaware Bay, the lower Blackbird Creek runs for another 5.8
miles, passing by Red Bank and Stave Landing on its way to the
Bay. The upper third of the Reserve is crossed by C.R. 455 at
Blackbird Landing.
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FIGURE 5

General location of'the proposed Upper Blackbird Creek
DNERR Component, in southeastern New Castle County
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Local Interest and Participation

Members of the DNERR Advisory committee were very
enthusiastic about Upper Blackbird Creek, since it offers
ecological characteristics different from but highly
complementary to the Lower St. Jones River component. The entire
Blackbird Creek estuary has been recognized by the State Office
of Nature Preserve as an outstanding Natural Area worthy of
protection. The New Castle County Department of Planning has
indicated that the component is appropriate for a NERRS-type of
use, A DNERR Landowners Management Association was formed in
October, 1989, consisting of three officers who are site
landowners who were elected to help in development of the Reserve
Management Plan. Finally, a Kkey parcel on the north side of
Blackbird Creek, east of Beaver Branch, was purchased by the
State (with State funds) in January, 1990, with the intention to
make this property an integral part of the Upper Blackbird cCreek
DNERR. The acquisition of this 211-acre parcel, composed
primarily of brackish tidal wetlands with a narrow upland buffer
and access strip, was made possible by the cooperation and fore-
sight of Mr. Holger H. Harvey.

Land Ownership

The 3814 acres of the proposed Upper Blackbird Creek DNERR
component are divided into 47 parcels owned by a total of 44
landowners (Table 2). 3imilar to the Lower St. Jones River site,
the total acreage figure of 3814 acres is a maximum number, since
many of these parcels contain more upland area than what would be
needed to provide the creek corridor and adjacent wetlands with
adequate buffers. Of the total 3814 acres, Delaware Wildlands,
Inc. (a private conservation organization) owns 703 acres
(18.4%), and the State of Delaware’s new acquisition is 211 acres
(5.5%) . The remaining 2900 acres are owned privately by 42
landowners; however, only 8 landowners own parcels totaling more
than 100 acres per owner, and in aggregate these 8 landowners own
1879 acres (49.3% of the proposed Reserve). Most of the 34
owners of the smaller parcels are clustered around Blackbird
Landing or are west of C.R. 455 (Fig. 7).
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TABLE 2

Land Ownership in Proposed
Upper Blackbird Creek DNERR Component
BLACKBIRD HUNDRED

MAP PARCEL ACREAGE OWNER

Blackbird Hundred

10 S&4 118.56 Liborio 3 LP, 10th & French St., Wilmington 19801
50 46.37 Earl Leasure, R.D. 1, Box 362, Townsend 1973%
51 7.16 Richard & Carroll Parsons, 4436 DuPont HwWwy., Townsend
11 129 15.03 Douglas D. Pointer, 1507 Greenbriar Rd., Wilmington 19810
1 11.42 Todd J. Savidge, 1016 Blackbird Landing Rd., Townsend
135 10.34 Charles J. Benedict, 1014 Blackbird Landing, Townsend
136 15.51 John |, Ciancio, 1014 Dover Ave., Elsmere 19805
7 S7 49.48 John F. Coleman, R.D. 2, Box 31, Middletown 19709
71 61.77 Charles F. Barton, Jr., 970 Blackbird Land., Townsend
16 10.29 Harvey W. Straughn, 928 Blackbird Ldng., Townsend 19734
70 16.97 John W. Bingham, R.D. 1, Box 2168, Smyrna, DE 19977
69 164.03 William A, Weatherlow, 920 8lackbird Ldng., Townsend 19734
17 2.40 William C. Shane, 912 Blackbird Ldng., Townsend 19734
61 2.48 Paul A. Rynkiewicz, 908 Blackbird Ldng., Townsend 19734
62 2.09 Edward P, Riehm, 904 Blackbird Ldng., Townsend 19734
63 8.40 Norman Rushton, Jr., 61 Richardson Lane, Wilmington 19804
64 10.32 Ronald F. Schocie, 786 Eagles Nest Rd., Townsend 19734
65 12.86 Michael R. Atkinson, 855 Blackbird Ldng., Townsend 19734
66 7.03 William A, Slawter, 7013 Sellers Ave., Upper Darby, PA
26 11.28 Lena €. Unruh, 891 Blackbird Ldng., Townsend 19734
15 24.19 Geratd K. Heinold, Sr., 517 Gumbush Rd., Townsend 19734
3 231.54 Chartes F, Stites, Jr., 617 Gumbush Rd., Townsend 19734
12 118.59 Vernon E. & Kenneth A, Kershaw, 2512 Grubb Rd., Wilmington
58 54.38 Vernon E. & Kenneth A, Kershaw, 2612 Grubb Rd., Wilmington
59 151.03 Same as above
13 321.18 Mary T. Lynch, Westover Hills, 813 Augusta Rd., Wilmington
27 3.09 Robert C. Smith, R.D. 1, Townsend 19734
8 1 46.35 Henry J. Stellar, 257 Sawmill Branch, Townsend 19734
2 192.20 virginia M. Bell, et al, c/o W. Paul Bradley, 538 old

Summit Bridge, Middtetown 19709

3 4 1.22 Mary A. Stellar, Tounsend, DE 19734
S 4.664 Reynolds E. Mercer, 1114 Taylors Bridge, Townsend
4 6 155.58 T. William Lingo, 11 Dodds Lane, Henlopen Acres, Rehoboth
Beach, DE 19971 )
10 703.40 Delaware Wildlands, Odessa, DE 19730



Appoguinimink Hundred

MAP PARCEL ACREAGE
20 83 10.00
16 159 199.38
178 27.00
253 28.75
147 57.75
146 80
17 3 61.57
5 50.0
17 85.50
11 25.55
18 40.35
6 72.0
7 79.10
49 174.20
50 53.3
51 211.53
13 20 11.70
19 25

(continue table 2)
APPOQUINIMINK HUNDRED

OWNER
Frank Anderson, 4386 DuPont Pkwy., Townsend 19734

Corbit D. Collins, 536 Brick Mill Rd., Middletown 19709

Donald R, Wood, Unien Church Rd., R.D. 1, Box 302F,
Townsend

David M. Truesdale, 10t E. Main St., Middletown 19709

Chester Gove, Jr., 500 Union Church Rd., Townsend 19734

George E. Parsons, Rt. 1, Box 298, 556 union Church Rd.,
Townsend, DE 19734

Wittiam J. Cornelius, R.D. 1, Box 158, Smyrna, DE 19977

Earl Swanson, Odessa KOA Campground, Odesss 19730

Witliam Manwaring, B8ox 334, Mendenhall, PA 19357

Edna M. Windett, 756 Union Church Rd., Townsend 19734

Hans F. Haug, R.D. 2, Box 150, Landenberg, PA 19350

David H. Donovan, B8ox 3210, Smyrna, DE 19977

Harry Fisher, Jr.,, R.D. 1, Box 85-A, Townsend 19734

Holger H. Harvey, Del. Wildlands, Inc., 303 Main ST.,
Odessa, DE 19730

f. Thomas Unruh, 933 Taylors B8ridge, Townsend 19734

State of Delaware, Department of Natural Resources and
Environmental Control, 89 Kings Hwy., P.O. Box 1401,
Dover, DE 19903

Geoffrey G. Perry, P.0. Box 162, Odessa, DE 19730
Elsie & Pauline Shockley, Taylors Bridge Road, Townsend
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a. Core Areas

The minimum core area of the Upper Blackbird, which includes
a complete ecological unit, will consist of the tidal marsh,
tidal creeks and guts, and the open water of the Blackbird Creek
between Taylors Bridge and private lands to the North, the
Blackbird Creek to the East and South, and Beaverdam Branch to
the West. This core area was acqulred by The State of Delaware
in January 1990 as a cooperative purchase from the heirs of
Louise Nowland.

b. Buffer Areas

The woods along the tidal marsh provide a buffer to the
core. Moreover, the uplands immediately adjacent to the woods
bounding the core area have been restricted to agricultural use
or single family residential use with no residential 1lot 1less
than 10 acres to ensure little if any impact to the buffer and
core areas. The core and buffer areas consisting of 211.53 acres
were acquired in fee simple by The State of Delaware for the
DNERR program. Additional property interests may be acquired to
add to both the core and buffer areas.

C. Market value

Market values will be established by appraisals in
conformance with the "Uniform Appraisal Standards for Federal
Land Acquisitions." More than one appraisal report may be
necessary to determine the proper market value. Appraisal
reports for donations of land will not be required, although an
appraisal report may be necessary in negotiating a donation.

C. STRATEGIES FOR ACQUISITION
1. Fee simple

Fee simple title is the acquisition of all rights in the
property. Fee simple title will be acquired for the minimum core
areas. Through landowner contacts acquisition of the minimum
defined core by fee simple title has been determined the only way
to ensure the measures required to obtain and maitain the
critical estuarine ecological units. Fee simple title will also
be acquired for key buffer areas where other lesser property
interests cannot be negotiated.

2. Conservation Easement

A Conservation. easement (7 Delaware Code, Ch. 69) may be
used to restrict the use of a property to its traditional uses
and for this program. An owner can retain title to the property
and may continue to use the property for any use not inconsistent
with this program. Each conservation easement will be tailored
to meet the traditional uses and features of the property.
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3. Memorandum of Understanding

A Memorandum of Understanding is an agreement between the
private owner or other governmental agency and the State to allow
the research and education under the DNERR program on property
for which no title interest is being acquired. The Memorandum of
Understanding must address utilization of the property and run
for a term sufficient to complete research projects.

4. Long-term Leases

Long term leases or agreements may be negotiated when
easements or other methods of acquisition fail. These leases are
intended to extend over a fifty year period to allow sufficient
time for research projects to be completed.

5. Alternatives

Rights of first refusal may be negotiated and executed when
other commitments from private owners fail. A right of first
refusal gives the State an opportunity to meet the purchase price
offered by any prospective purchaser of the private land when a
change in title occurs. This is an important tool where land has
remained in a particular family for a long time, and the owner
wants it to remain. This first refusal helps to ensure the
opportunity for the State to acquire the land if the ownership
changes or the use of the property changes by rezoning or
subdivision.

6. Donations

Donations of land should not be overlooked and should be
accepted either in fee simple title or conservation easement. 1In
some instances, donations with reserved life estate may be used
to incorporate the land into the program while allowing the owner
to continue the traditional uses of the property during the
owner’s lifetime.

D. SCHEDULE

Contact has begun for the core areas in both the St. Jones
component and the Upper Blackbird component. The minimum core
and buffer areas in the Blackbird component have been obtained
with the acquisition of the 211 acre tract in January 1990.
Negotiations are ongoing with the owner of 704 acres in the St.
Jones component and with the owner of the adjacent 250 acres.
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IX. PUBLIC ACCESS PLAN

A. POLICY

Public access shall be permitted on a site specific basis.
The objgctive of regulated access is to maintain each component’s
integrity for research, long term resource protection, and

education while permitting traditional uses which do not conflict
with reserve goals.

Entering or remaining on lands under the jurisdiction of the
DNERR when such lands are closed or entering or remaining within
any building, structure, or facility when such building,
structure or facility is closed, shall be prohibited without a
written permit from the Reserve Manager.

No structure, facility, building, or area administered by
DNERR will be used for any activity other than that for which it
was intended without prior written permission of the Reserve
Manager.

The Reserve Manager may limit or close specific public use
areas, lands, waters, and facilities and/or temporarily prohibit
certain activities when such action is deemed necessary for
resource management, research, education and/or when it is in the
best interest of health, safety, and the general welfare of the
public.

B. SPECIFIC COMPONENT ACCESS
1. Public visitation
8t. Jones Component

The general public will be permitted access to outdoor
facilities such as trails, boardwalks, etc., from 8 a.m. to dusk
on a year round basis, except as restricted for special uses.
Access to the John Dickinson Plantation exhibits, etc. will
coincide with the regular operation of the mansion as determined
by the Division of Historical and Cultural Affairs. General
Public Visitation of the St. Jones Center will be from 8 a.m. to
4:30 p.m., Monday through Friday excluding holidays. All access
will be for identified facilities only. Free roaming through the
component is not permitted without written approval of the
reserve manager.

Blackbird-céhponent
The general public will be permitted access to outdoor
facilities such as trails and boardwalks from 8 a.m. to dusk on a

year round basis, except as restricted for other special uses.
These special uses will be posted. All access will be for
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@dentified ﬁacilities only. Free roaming through the component
1s not permitted without written approval of the reserve manager.

2. Group Use
St. Jones Component

All groups should contact the DNERR Estuarine Educator to
arrange for programs, guided tours, or other use of the center or
Reserve.

Blackbird Component

Groups not needing special program assistance may use the
Blackbird component on the same basis as the general public.
Groups wishing program assistance must contact the DNERR
Estuarine Educator to arrange an appropriate program schedule.

3. Access for boat or canoce launching
St. Jones and Blackbird Components

Access for canoe or kayak launch or retrieval is permitted
only in designated locations and during times permitted for
general public visitation. Launch or retrieval of other boats by
the public is not permitted without written permission of the
reserve manager.

4. Fishing, Hunting and Trapping

Traditional activites of fishing, hunting and trapping will
be permitted up to levels currently permitted under 1local and
State laws (unless these uses interfere with a research or
educational activity that cannot avoid a conflict with these
traditional uses).

S. Other Uses
Access for uses other than those listed will be permitted on
a case by case basis. The reserve  manager’s written

authorization must be received prior to initiating any of these
other uses.
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X. ADMINISTRATIVE PLAN

A. ADMINISTRATIVE AUTHORITY

NERR programs are delegated to states under the authority of
the federal Coastal Zone Management Act (CZMA) of 1972 as
amended. The proposed Delaware NERR program will be administered
by the Delaware Department of Natural Resources and Environmental
Control (DNREC), Office of the Secretary, Management and
Operations. The administrative authority of the CZMA is the U.S.
Department of Commerce, National Oceanic and Atmospheric
Administration (NOAA), National Ocean Service (NOS), Office of
Ocean and Coastal Resource Management (OCRM), Sanctuaries and
Reserves Division (SRD). '

B. STAFF ROLES
1. Administration

The administrative framework for the proposed Reserve
recognizes the need for cooperation and coordination in order to
achieve the effectiveness of a collaborated developed and
implemented Management Plan. The administration for the Reserve
ensures that the functions required to implement this plan -
education and research activities, land acquisition, facilities
development, resource protection - are coordinated with the
necessary agencies/organizations/landowners which are presently
active within the Reserve’s component.

Administrative responsibility for the management of the
proposed DNERR is through the Delaware DNREC for several reasons.
Wetlands regqgulations, the Coastal Management and Delaware
National Estuary Programs, the Delaware Coastal Management Act,
the Beach Preservation Act, the Erosion and Stormwater Management
Program, the Non Point Source and Point Source Programs, hunting
and fishing regulations, and natural resource management in
general are within DNREC and are the obvious reasons for this
administrative lead.

Some of the other activities, authorities, and programs that
enhance the Reserves values include: the Delaware State
Department’s Division of Historical and Cultural Affairs for the
history, education and research attributes as well as their
Museums programs which will address the general public’s interest
in the Reserve; Wesley College, Delaware State College and the
University of Delaware for their Education and Research programs;
the Kent County and New Castle County governments for their land
use zoning, building codes, recreation programs and other
pertinent local authorities; the USDA Soil Conservation Service
for their technical services and Plant Materials Center research;
the Kent, New Castle and National Conservation Districts
programs; the St. Jones and Blackbird Landowners Associations;
the St. Jones River Watershed Association; the Delaware
Department of Agriculture; and the various environmental and
cultural organizations including the Friends of Dickinson Mansion
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and the Delaware Nature Society. Many of these groups anticipate
co-locating their estuary programs to the DNERR Fducation and
Research Center. This interaction of associated agencies,
organizations and governments presents the opportunity for
coordination and collaboration. However, it presents an
administrative structure that requires defined duties,
authorities, and responsibilities of a more disciplined nature
than a program that is operated by a single entity.

DNERR ADMINTISTRATOR

The Secretary of DNREC is the Administrator of the proposed
DNERR. The DNERR program is assigned to the Director of
Management and Operations within the Office of The Secretary
located at the Richardson and Robbins building within the capital
complex . The DNERR Program Manager is in the Office of The
Secretary and is responsible for the overall coordination and
operations of the Reserve with the guidance of the Director of
Management and Operations. The Program Manager will be located at
the DNERR Education and Research Center at the St. Jones
component which is only 6 miles from the Capital complex. The
State’s Staff assigned to the proposed DNERR will be responsible
for the Programs of both of the Reserve components.

DNERR EDUCATION AND RESEARCH CENTER

The DNERR Program Manager will be responsible for the
Reserve Center operations and . maintenance. The Supervisor in
charge of each cooperating agency located at the Reserve Center
will be responsible for the management and operations of their
programs and employees.

VISITORS BARN

The Department of State’s Division of Historical and
Cultural Affairs’, Bureau of Museums and Historic Sites will be
solely responsible for the operations of the Visitors Barn at the
John Dickinson Mansion.

AGENCY COORDINATION AND COOPERATION

The development and implementation of the sections of the
Management Plan requires the leadership of personnel from four
Divisions of DNREC and a Division of the Delaware Department of
State. Staff roles are required in research, education and
interpretation, and surveillance and enforcement. In addition,
staff roles are required to establish and maintain assistance to
affected and bordering landowners, to do land acquisition and
resources inventories, and to protect and restore valuable
resources. The specialists required to perform these functions
are important to the degree of success of the DNERR local,
regional and national significance. For this reason the
authoritative chain of command has been sublimated with a
coordinated multi-agency approach that through mutual cooperation
has resulted in a collaborative Management Plan with an
administrative structure supported by a broad based foundation.

44



DNERR ADMINISTRATIVE STRUCTURE

The following structure is the authoritative chain that will
be followed to resolve conflicts among intra- and inter-agency
policies, programs, and directions:

DNREC SBecretary
STATE POLICY & DIRECTION

DNREC Management & Operations Dir,----- DNERR Advisory
GENERAL COORDINATION Committee
Private State Federal Kent Co.
Oorganizations Agencies Agencies New Castle Co.
Landowners DHCA City of Dover
Associations
(Headquarters)

DNERR Program Manager ---- NOAA,OCRM,S&R Div.
NERRS POLICY, COORDINATION &
DIRECTION; GRANTS; EVALUATIONS

Education Coordinator<=«==|=------>Regsearch Coordinator

I |
(Estuarine Education S8ci/Tech Adv

Manager) Committee
Acadenmic Citizen Aware & Research Monitoring Management
Programs Involvement Prog.

Vol. Coordinator

Surveillance/ Center Volunteers/
Enforcement Operations Support groups
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Landowner assistance is aided by the Conservation Districts
under the leadership of the DNERR Program Manager and the
assistance of the Division of Soil and Water Conservation of the
DNREC. This interaction with landowners is very important to the
success of the proposed DNERR in that all but 11 acres of the
4000 acres nominated are in private ownership requiring an
understanding, cooperation and a willingness of the owners of key
lands and waters to voluntarily participate in the program for
the Reserve to be established.

The acquisition of land is led by the Real Estate office in
the Division of Parks and Recreation of DNREC. This office is
responsible for developing and implementing a strategy for
adequate long-term state control over the ecologically key land
and water areas that have been identified by the Reserve'’s
resource protection, education, research, and facility needs.
Through integrating this strategy with the other land acquisition
priorities of the DNREC, the Real Estate office will identify
ownership, perform negotiations, and carry out settlement
responsibilities.

Resource inventories, protection plans, and restoration are
the most dependent upon a well developed coordinated staffing
approach. Staff assistance is required from DNREC’s: Division of

Parks and Recreation - Natural Heritage program, Land
Preservation, Cultural Resources, and Heritage Planning; Division
of Fish and Wildlife - Planning, Wildlife Research, Fisheries

Research, Wetlands Research, Waterfowl Management, Wildlife
Management, Finfisheries, and Shellfisheries; Division of Water
Resources - Wetlands and Aquatic Protection, and Water Quality
Management; Division of Soil and Water Conservation - Coastal
Management Program, Non Point Source Program, and Conservation
Districts. The Department of State’s Division' of Historical and
Cultural Affairs’ staff assistance is particularly important to
the understanding of the past uses of the Reserve and the
collaborative approach to the management of DNERR.

The fish and wildlife scientists are the first series of
specialists that are proposed to move into the Education and
Research Center. They are the first group that will be provided
the opportunity to integrate their normal estuary management
functions with the enhancements of the DNERR estuary, research,
and education programs.
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PROPOSED DNERR STAFF

Pre-designation (Development of Draft Mgmt. Plan/EIS)

- Program Manager (85% time; 100% state funded)

- Research Coordinator (20% time; 100% state funded)

- Education Coordinator (20% time; 100% state funded)

- Realty Specialist (20% time; 100% state funded)

- Res. Prot. Specialist (20% time; 70/30 state/NOAA funded)
- Cult. Pres. Specialist (20% time; 70/30 state/NOAA funded)
~ Landowner Assistant (30% time; 100% NOAA funded)

1st year (following plan approval)

- Program Manager (100% time; 100% state funded)

- Research Coordinator (30% time; 100% state funded)

- Education Coordinator (30% time; 100% state funded)

- Estuarine Educator (100% time; 100% NOAA funded)

- Realty Specialist (20% time; 100% state funded)

- Realty Assistant (40% time; 50/50 state/NOAA funded)

- Res. Prot. Specialist (20% time; 70/30 state/NOAA funded)
- Cult. Pres. Specialist (20% time; 70/30 state/NOAA funded)
- Landowner Assistant (30% time; 100% NOAA funded)

- Volunteer Coordinator (30% time; 100% state funded)

- Folklorist (30% time; 100% Interior funded)
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PROPOSED DNERR EDUCATION AND RESEARCH CENTER STAFF

2nd year through 5th year

- Program Manager (100% time; 100% state funded)

- Research Coordinator (80% time; 100% state funded)

- Education Coordinator (60% time; 100% state funded)

- Estuarine Educator (100% time; 100% state funded)

- Secretary (100% time; 100% state funded)

- Realty Specialist (20% time; 100% state funded)

- Realty Assistant (40% time; 50/50 state/NOAA funded)

- Res. Prot. Specialist (20% time; 100% state funded)

-~ Cult. Pres. Specialist (20% time; 100% state funded)

- Landowner Assistant (30% time; 100% state funded)

~ Volunteer Coordinator (30% time; 100% state funded)

- CMP Specialist (100% time; 100% NOAA-CMP funded)

- F&W Scientist III (30% time; 100% NOAA-CMP funded)
* - Folklorist (100% Interior funded)

- Project WILD Coordinator (100% NOAA-CMP funded)

- Aquatic Coordinator (100% USF&W funded)

- 3 F&W Program Manager (100% state funded)

- F&W Program Manager (50/50 state/USF&W funded)

- '3 F&W Scientist II (100% state funded)

- 5 F&W Scientist II (100% USF&W funded)

- F&W Scientist II (90/10 state/USF&W funded)

- F&W Scientist II (100% NOAA~-CMP funded)

~ F&W Scientist I (100% NOAA-CMP funded)

- F&W Scientist I (100% USF&W funded)

- 2 F&W Technician (100% USF&W funded)

- 2 P&W Technician (100% state funded)

- Boat Captain (100% state funded)

- Secretary (50/50 state/USF&W funded)

* This position and all others that follow do not have dedicated
time assigned specifically to DNERR projects. Rather these
positions present every day assignments that will enhance the
Reserve’s programs, and the Reserve and the tools that it
produces will be valuable to their projects.
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2. Research

Research is the foundation of the National Estuarine
Research Reserve System. Information must be collected and made
available to increase understanding of the processes of estuarine
ecosystems and the effects of human activity on these processes.
This understanding is essential for the best management of these
important ecosystens.

A Research Coordinator designated from the DNREC’s Division
of Fish and Wildlife will be responsible for research and
monitoring activities for DNERR. This staff person is currently
located at the field unit in Little Creek along with the other
Fish and Wildlife scientists that are proposed to move to the
DNERR Education and Research Center. Besides the responsibility
of the research activities of DNERR, the Research Coordinator is
responsible for coordinating many of the DNREC research
activities that would relate to the goals and objectives of
NERRS. This will enable the Research Coordinator the best
opportunity to integrate many research agenda, maximize the use
of the Reserve, and obtain multiple sources of funding for the
betterment of the Middle Atlantic estuarine systems.

3. Education/interpretation

The education and interpretation functions are the highest
priority of the proposed DNERR program initiatives. An important
element is the dissemination of research and monitoring results,
and their management implications, to local, state, regional, and
national decision makers. Teaching children and adults about the
values of estuarine ecosystems and what roles they can have
individually and collectively to help protect these important
resources is a major undertaking of DNERR and very timely with
the needs of environmental education throughout the State of
Delaware.

An Education Coordinator will be responsible for
coordinating educational and interpretive activities for the
DNERR Program. This staff person will be located at the DNREC
headquarters until the DNERR Education and Research Center is
completed. With Delaware being 95% coastal plain it is important
that a State-wide Estuarine Education Program be well developed
and integrated if not fore-fronting the State’s Environmental
Education efforts. It is the responsibility of the Education
Coordinator, using multi-sources of funding and leading a multi-
agency team, to develop the DNERR Education Program that will be
Regionally representative and of National significance to
estuarine management. Specifically, under the guidance of the
Education Coordinator, an Estuarine Educator will take the 1lead
in initiating the translation and transfer of scientists’
research and monitoring results to resource professionals,
decision makers and the public.
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4. Surveillance and Enforcement

The Delaware Estuarine Reserve staff will provide additional
surveillance to and rely on the coordination among state,
federal, and local agencies’ requlations and authorities to be
enforced by the applicable agency for on-site and surrounding
areas at least to the extent of the Reserve’s watersheds. On-site
DNERR staff, capital police of the Department of Administrative
Services, and environmental police officers (EPO’s) will be
responsible for surveillance and will enforce access and activity
control according to the Management Plan for DNREC owned lands
and to the extent authorized by land owners that have provided
access to their properties. Current access control will continue
by private landowners.

The core areas will be monitored for the greatest
surveillance efforts and maximum enforcement allowable under the
rights DNREC will have as the owner of core areas. DNERR staff
will limit activities on the buffer areas that would impact the
designated core areas in order to maintain the integrity of a
naturally influenced estuarine system.

DNERR staff will continue to work with the Delaware Coastal
Management Program (DCMP) in order to improve the effectiveness
of addressing cumulative impacts of various land use activities.
The DCMP’s policies and supporting authorities will be important
in the enforcement of the DNERR Management Plan.

C. ADVISORY COMMITTEE STRUCTURE AND RESPONSIBILITIES
1. Oversight Committee

The DNERR Advisory Committee is structured to represent many
of the Federal, State, County and Local agencies, commissions,
societies and organizations that may have an interest, impact or
pe impacted by the development and management of the proposed
Reserve.

The oversight committee will meet at least annually and more
frequently as required to represent the cooperating and affected
groups of the proposed DNERR.

The DNERR Advisory Committee for the review of the draft
Management Plan included representation from the following:

- Delaware Department of Natural Resources and Environmental
Control

A. Office of the Secretary

B. Division of Fish and Wildlife

C. Division of Parks and Recreation

D. Office of Information and Education
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E. Wetlands Branch

F. Dglgwgre Estuary Program, Div. of Water Resources
G. Division of Soil and Water Conservation

Office of the Governor, Delaware Development Office
Dept. of State, Div. of Historical and Cultural Affairs
Delaware Dept. of Agriculture

Delaware Dept. of Transportation

Department of Public Instruction

NOAA Sanctuaries and Reserves Division, NERRS Program
County Planners

Conservation Districts

Local Federal and City Agencies

A. Bombay Hook National Wildlife Refuge

B. U.S. Soil Conservation Service

C. U.S. Army Corps of Engineers, Phila. District
D. Dover Air Force Base

E. City of Dover Planning office

Academic Community
A. Delaware State College
B. University of Delaware
C. Wesley College

Citizen Advisory Councils

A. Advisory Council on Game and Fish

B. Advisory Council on Tidal Finfisheries
C. Advisory Council on Shellfisheries

D. Natural Areas Advisory Council

Conservation/Environmental Education/Outdoors/Sportsmen
Organizations

A, Wildlife Federation of Delaware

B. Ducks Unlimited, Inc. (Delaware)

C. Delaware Saltwater Sportsmen Association
D. Delaware Mobile Surf-Fishermen, Inc.

E. Delaware Bass Federation

F. Delaware Watermen’s Assoc.

G. Delaware State Trappers AssocC.

H. Delaware Wild Lands, Inc.

I. Delaware Nature Society

J. Society of Natural History of Delaware

K. Delmarva Ornithological Society

L. Sussex Bird Club

M. Delaware Audubon Society

N. Delaware Sierra Club

0. Delaware River and Bay Shoreline Committee
P. Delaware Nature Conservancy
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- Historical Societies
A. New Castle Historical Society
B. Kent County Archaeological Society
C. Friends of Dickinson Mansion
D. Daughters of the American Revolution

- DNERR Landowner Associations
A. St. Jones DNERR
B. Blackbird DNERR

- DNERR Work Groups
A. DNERR Facility
B. Resource Plan Work Group Members

The role of the DNERR Advisory Committee is to provide
assistance to the DNERR program in the Decisions required to
implement the Management Plan. Assistance will be especially
valuable in the operations of the Reserve’s programs. The
administration of the DNERR Education and Research Center has
been structured to accommodate as many estuarine programs of the
Advisory and cooperating agencies and groups that would benefit
from co-~location or shared facility resources.

2. Scientific/Technical Advisory Committee

The DNERR Scientific/Technical Advisory Committee will
include representatives from various State and Federal agencies,
and the academic and scientific communities. Committee members
will provide advice on research and technical matters relevant to
the achievements of the DNERR Research goals and objectives. The
committee will meet on an annual basis or more frequently at the
call of the Research Coordinator to review research proposals and
research needs and results for the Estuarine Reserve.

The Scientific/Technical Advisory Committee will include at
least eight PH.D. level scientific experts. The scientific
experts will be selected from the following disciplines:

- Estuarine hydrographer
- Chemical oceanographer
- Geohydrologist

- Environmental microbiologist
- Wildlife biologist

- Fisheries biologist

- Plankton ecologist

- Benthic ecologist

- Wetlands ecologist

- Soil scientist

- Archaeologist

3, Education/Interpretation Advisory Committee

The Education/Interpretation Advisory_Committee.will be
responsible for providing guidance for the implementation of a
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comprghensive estuarine education program, a long outstanding
need in Delaware. Most of the respondents to the DNERR facility
survey were very interested in the role that the Reserve program
and the Education and Research Center could provide to the
growing concern for estuary management.

The Education/Interpretation Advisory Committee will be
composed of at least eight members which will meet annually or
more frequently as needed. These members will be selected from
various environmental education interests in the State. These
interests include:

- State Office of Environmental Education
- Nature education organization/center

- Elementary level education

- Secondary level education

- College level education

= Adult education

- Cultural education

- Applied environmental education

- Habitat based education

- Teacher training

4. Landowners Associations

The Landowners Associations are made up of property owners
within the two DNERR components. They have met during the site
selection phase, resulting in the formation of the St. Jones
Landowners Association and the Blackbird Landowners Association.

An election was held to select officers to represent the
component owners.

A Landowner Assistant acts as recording secretary at the
DNERR Committee Meetings and then updates landowners about
important information through correspondence and newsletters. The
Assistant is the contact person within DNREC for the landowners
and works through the conservation districts. In this way, the
landowners stay abreast of important news concerning the DNERR
program.

The Associations have proven invaluable as the most
effective and efficient means of communication, decision making,
and control from the landowners point of view, the required
public involvement, and government needs to develop a Management
Plan that will be supported.

D. FEDERAL GOVEﬁNMENT - NOAA REVIEW

The NERRS operates as a federal/state partnership. Although
the management of a reserve is a state’s responsibility, NOAA
cooperates with and assists the states on a day-to-day basis, and
reviews state programs regqgularly. The purpose of the NOAA review
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1s to ensure that a state is complying with federal NERR goals,
approved work plans, and reserve management plans. The primary
mechanisms used by NOAA to review state programs, as well as NOAA
responsibilities pertaining to reviews, include the following:

NOAA staff, in particular the program specialist for a
state’s reserve, communicates directly and regularly with
state reserve staff. Communication builds a level of trust
between federal and state staff, and familiarizes both
NOAA and state personnel with reserve management
procedures and policies. This cooperative approach is
needed for a reserve to be successful. Both oral and
written communication are necessary, and site visits are
advisable.

Another mechanism available to NOAA is its reserve funding
program. NOAA provides different categories of grant
funding to a reserve, and for each grant, quarterly
progress reports and a final report are required. NOAA
personnel carefully review the grant reports and
associated communications to ensure compliance with
program policies and specific grant conditions.

The site designation process is also a primary avenue
through which NOAA reviews actions. A state’s site
nominations must be assessed and endorsed by NOAA prior to
formally beginning the designation process. As part of
this preliminary stage, the site selection and public
participation process are evaluated by NOAA. When the DMP
and DEIS have been completed they must also be approved by
NOAA before the final versions of each document are
written. NOAA staff have the responsibility of working
with the state to select and designate national estuarine
reserve sites.

Finally, pursuant to CZMA enabling legislation (Sections
312 and 315), NOAA must conduct performance evaluations of
the operation and management of each reserve while federal
financial assistance continues. If deficiencies in the
operation or types of research conducted at a reserve are
found, NOAA may withdraw financial assistance to the
reserve until remedies are in place. National Estuarine
Research Reserve designation can be withdrawn by NOAA when
a reserve is found to be deficient and fails to correct
deficiencies within a reasonable time.
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XI. ENVIRONMENTAL RESEARCH AND MONITORING PLAN

Estuaries are important to the nation’s economy and
recreation, and are an integral part of the Earth’s environment
as a whole. Understanding and protecting this important resource
has become increasingly important due to unsound land use
practices and the rise of populations in coastal areas, which
contribute to the degradation of estuaries. There is a need for
management-oriented research to define management strategies
which allow multiple uses, but which minimize detrimental
environmental and ecological impacts on estuaries.

A major priority of the proposed Reserve is to coordinate,
facilitate, and conduct management-oriented research which will
provide information useful for local, regional and national
coastal management decision making. The creation of permanent
field sites for management-oriented research is an important step
toward a more comprehensive and integrated program of research,
monitoring and management.

The Delaware National Estuarine Research Reserve’s (DNERR)
two components will expand researchers’ opportunities to perform
long-term studies in representative ecological zones of the
Delaware Estuary. The components provide the opportunity to
observe and explain basic functions of and changes in the natural
systems, and apply this information to other estuarine systems
along the mid-Atlantic coast. These areas will be managed in
part to maintain their relatively undisturbed character to serve
as controls to compare with other areas, and in part may be
modified or manipulated to accommodate research needs and
maximize their research utility.

A. GOALS OF ENVIRONMENTAL RESEARCH AND MONITORING

The goals of the Research Reserve’s environmental research
and monitoring program will be to:

* Establish and manage key (core) areas of the Reserve for
long-term use as outdoor field laboratories, maintained
for such purpose by the help of buffer areas.

* Coordinate research projects with other research efforts
in the Delaware Estuary and Delaware’s Inland Bays to
streamline scientific efforts, maximize efficient use of
resources and funds, and avoid unnecessary duplication of
efforts.

* Enhance scientific understanding of estuarine ecosystem
processes and functions to enable better identification
of management issues and response options.

* Gather and make available information needed by Reserve

managers and coastal decision makers for improved
understanding and management of estuarine ecosystems.
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To better our understanding of ecological values and
processes of estuaries nationwide, by comparing the
Delaware Estuary to other estuarine areas.

;dentifx priority natural resources, gather baseline
information on them, and establish indicators of change.

Ideptify priority habitat management needs, gather infor-
matlop about how to best meet the needs, and provide
technical guidance to implement the desired actions.

Monitor the impacts of human stresses on the estuarine
environment and the effectiveness of pollution control
strategies.

To better our understanding of human exploitation of the
estuarine environment through time.

Identify critical habitat requirements of living natural
resources.

Evaluate land use practices and management strategies in
terms of their impacts and effectiveness.

Publication of research results.

Specific objectives to aid in achieving these goals include:

Collecting and building baseline databases for use in
long-term and interdisciplinary studies, and for
monitoring differences over time and for making
comparisons with other areas.

Develop an on-site library of research and reference
materials for use by staff and other approved users.

Become a repository for data collected on-site and at
other National Estuarine Research Reserves.

Promoting the Reserve’s components in the research
community as long-term field laboratories to be used
by State or Federal agencies, academic institutions, and
local or private environmental organizations.

To involve the public by using volunteers to achieve
research and monitoring goals.

To encourage staff contributions in technical conferences
and workshops. '

Developing laboratory facilities, field monitoring
stations, and scientific equipment and gear as necessary
to support the research and monitoring efforts.

Seeking agreements with other research organizations or
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inspitutions to facilitate and augment research and
monitoring projects.,

B. RESEARCH TOPICS AND PRIORITIES

1. NERRS National Research Priorities

Research prograns in the Delaware NERR address
coastal management issues identified as having a local, regional
or national significance. Projects which benefit reserves in
other states and those which correspond with the NERRS National

Research Priorities are encouraged. National Research Priorities
are:

* Water Management. Research 1is needed to increase
understanding of how freshwater inflows affect estuarine
productivity, govern the salinity regime, provide
nutrients, couple primary and secondary productivity,
and sustain habitats.

* Sediment Management. Rational biological criteria which
can be used to evaluate sediment management strategies
must be developed. Research should examine sedimentation
processes and the relationships between sedimentation and
ecological processes.

* Nutrients and Other Chemical Inputs. Research is needed
to increase understanding of the relationships among
nutrient inputs, nutrient cycling, and production. The
environmental fate of chemical inputs, including
toxicants, and the effects of these chemicals on the
ecosystem are other important areas of study.

* Coupling of Primary and Secondary Productivity. Research
should increase understanding of ecological relationships
such as trophic structures and food web interactions and
increase understanding of disruptions to these estuarine
ecosystem processes.

* Estuarine Fishery Habitat Requirements. To formulate
effective management programs, the relationship between
estuarine fish production and the guantity and quality of
nursery areas must be investigated. Information must be
gathered on habitat selection, species migration, species
residence time, food quantity and quality, and the effects
of environmental variations on survival and growth of fish
and shellfish.

Additional information on these subject areas can be found
in the NERRS Research Plan (available from NOAA/SRD).

In addition to these five major research areas, NOAA
recognizes the need for baseline information and lists the
following research areas as being appropriate for Federal
funding. (Note that the two priority areas are also priorities
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under NOAA’s ppasgd monitoring program). The rationale for these
research priorities 1is described in NOAA’s National Estuarine
Reserve Research System Research Plan (1987). Each year NOAA

i1ssues a NERRS Research Opportunity Announcement in which it
elaborates on the latest interpretation of these priorities.
Proposal funding decisions are based on the relationship between
the proposed research and these national priorities.

a. Initial Baseline Surveys

Baseline surveys will be conducted to fill information
gaps and to provide more thorough characterizations of the
components. Water quality parameters of interest include
salinity, turbidity, temperature, dissolved oxygen, pH, and
nutrient concentrations. Environmental and ecological baseline
data might be collected for sediment composition, productivity of
submerged aquatic and emergent vegetation, hydrological
characteristics, weather conditions, organic fluxes, and species

composition of plant and animal communities. Baseline surveys
can be used to:

* Yield data necessary to define or confirm estuarine
management issues of concern.

* Serve as a reference for detection of environmental/
ecological change in the estuary.

* Aid in planning and conducting special studies related to
the estuarine ecosystenm.

b. Environmental Monitoring

Environmental monitoring will entail the systematic,
periodic collection of selected data using many of the same
parameters and the same sampling techniques and locations as the
initial baseline surveys. These data may be collected by DNERR
staff or volunteers, by other government agencies, or by outside
researchers as part of their research projects. Impacts of new
technology, products, and management strategies may be observed.
A policy for quick response to collect data in the event of
unusual conditions such as floods or spills will be established
where feasible. U.S. Environmental Protection Agency-approved
methods for sampling and sample handling will be adhered to in
all water chemistry monitoring.

Environmental monitoring is designed to:
* Detect trends in estuarine resources or ecosystems.

* Provide information to aid in the management of the DNERR
and in coastal zone management in general.

* Provide a data base for special studies.
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2. Special studies
a. Habitat Manipulations

Special environmental studies may include experimental
research relgting to natural resources, cultural resources, or
socio-economic topics. Special studies will be approved and may
be supported based on the research priorities of the NERRS
Research Plan, the NERRS Monitoring Program, and site-specific
management needs. Special studies may identify and examine
relationships between human stresses and ecological effects;
these studies may include historical and archaeological
perspectives on these issues. Studies may include manipulative

experiments appropriate to better management of estuarine
systems.

Major habitat manipulations for experimental purposes will
not be permitted in 75% of the core areas of the Delaware NERR.
Up to 25% of the core areas may be subject to substantial habitat
manipulations for experimental purposes, but the environmental
effects of such approved manipulations should be temporary or
reversible and not substantially affect adjacent core areas,
What activities constitute "substantial" habitat manipulations,
and what manipulations may be considered to be "temporary" or
"reversible," will have to be evaluated on a case-by-case basis
as they are proposed, done in consideration of ecological impacts
and responses and of the long-term utility of the DNERR’s lands
for the goals and objectives of the proposed DNERR. Designated
core areas where major habitat manipulations may occur will be
contained within confined sub-watersheds of the Delaware
Reserve’s core, not spread over the Reserve’s core areas in
patchy or mosaic fashion. Experimental habitat manipulation in
the designated core areas requires prior approval by the State,
NOAA and, where applicable, by the Reserve property owners. Of
course, any habitat manipulations requiring Federal or State
environmental permits must be granted such prior to implementing
the perturbations. Major or long-term habitat manipulations for
experimental purposes will not be as restrictive in the Reserve’s
buffer zones in terms of areal limitations or duration of
effects, but such buffer zone manipulations will also require
prior approval by the State, NOAA and, where applicable, by the
Reserve property owners.

Habitat manipulations necessary to protect or maintain the
ecological character and purpose or utility of the Delaware
Reserve, whether done in core or buffer areas to avoid or
counteract unacceptable anthropogenic impacts or natural changes,
may be undertaken. Habitat manipulations done for management
purposes necessary  to protect or maintain the ecological
character and purpose of the DNERR may be substantial in nature
if warranted, and may or may not be temporary or reversible (see
Resource Protection Plan). Similar to habitat manipulations for
research purposes, habitat manipulations necessary to avoid or
offset undesirable environmental changes must have prior approval
from the State, NOAA and, where applicable, from Reserve property
owners.
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b. Cultural Resources

. Cultural resources research within the proposed DNERR may
include prehistoric and historic archaeological excavations,
historical research, and folklore and oral history studies,
Studies conducted under the auspices of the DNERR program should
focus on the relationship between the estuarine environment and
the human groups which have exploited and changed it through

ti@e. Providing information to meet education goals will be a
priority.

3. DNERR Research Priorities

DNERR research priorities will be developed by a DNERR
Scientific/Technical Advisory Committee, done in coordination
with other DNERR advisory committees. These priorities may be
modified based on Reserve and site-specific management needs
gained from initial baseline surveys and environmental
monitoring. The DNERR research priorities will reflect both
NERRS National Research Priorities and more specialized regional
or local needs.

Examples of more generalized research topics for initial
consideration are listed below:

Sediment/water column nutrient fluxes

Effectiveness of agriculture BMP’s

Analysis of living resource data sets

Stock assessments of exploitable species

Sublethal responses to toxins

Hydrographic studies of circulation and mixing processes
Trophic level interactions

Ground-water flow and contamination

Impacts of specific land use practices on aquatic, wetland
and riparian habitats

Remote sensing and delineation of wetland types and
boundaries

Plankton community composition and dynamics

Benthic community composition and dynamics

Non-point source pollution impacts

Habitat restoration techniques

Impacts of human population growth

Environmental history of both components

Natural community classification

Plant community composition and dynamics

* * % ok ¥ ¥ % ¥ * *

* % % % ¥ ¥ * *

The DNERR will identify and promote specific study Research
Reserve topics of particular interest to coastal resource
managers in Delaware or the middle Atlantic region. Given the
environmental setting of the DNERR and Delaware’s coastal
resource issues and needs, the following three areas of research
might be emphasized by the DNERR:

* Development and refinement of environmental management
techniques necessary to restore, maintain or enhance high
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quality estuarine habitats and their living resources;

Development qnq assessment of management technigques
necessary to limit non-point-source aquatic pollutants;

Adaptiye and non-adaptive responses of biotic
popglatlons and communities to natural and human-created
environmental stressors.

Examples of special studies topics encompassed by the three
focus areas suggested above include:

*

Seaward wetlands loss and landward wetlands formation
relative to sea level rise; impacts of sea level rise on
primary production of wetlands emergent vegetation.

Status and dynamics of the oyster bar communities in
Delaware Bay and its tributary tidal rivers.

Effectiveness of various agricultural BMP’s in reducing
run-off of fertilizers, animal wastes, sediments, and
pesticides into estuarine waters.

Effectiveness of various urban stormwater BMP’s in
reducing run-off of sediments, hydrocarbons, heavy metals,
dissolved nutrients, and pesticides into estuarine waters,
with emphasis on the upper St. Jones River watershed.

Population dynamics and stock assessments within the
Delaware Estuary of important estuarine aquatic species:
weakfish, summer flounder, bluefish, striped bass, white
perch, American shad, anadromous herrings, blue crab,
American oyster.

Vegetation composition and waterbird use of managed
impounded marshes, with emphasis on the lower St. Jones
River watershed.

Temporal and spatial variability in the use of tidal
creek/marsh habitats as nursery areas for finfish and
crabs; effects of managed impounded marshes on fish
nursery habitats, with emphasis on the 1lower St. Jones
River watershed.

Biology, ecology and control of Phragmites grass, with
emphasis on the lower Blackbird Creek watershed.

Ecologically-sound saltmarsh mosquito control techniques,
examining both the abatement efficacy and non-target
effects of insecticides (both chemical and bacterial),
source reduction (e.g. Open Marsh Water Management), and
other control methods (e.g. introduced pathogens).

Biology and control options for tabanid biting flies and
ceratopogonid gnats.
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Creation or restoration of tidal ponds in dewatered
marshes to enhance waterbird and aquatic habitats.

Population dynamics and occurrences of horseshoe crabs,
and their trophic linkage and importance for migratory
shorebirds, with emphasis on the Delaware Bay shoreline
adjacent to the mouth of the St. Jones River.

Population dynamics and habitat utilization of waterbirds
(waterfowl, wading birds, shorebirds).

Ecological structure and function of tidal freshwater
wetlands, with emphasis on Upper Blackbird Creek.

Population dynamics and foraging ecology of muskrats.
Population dynamics and foraging impacts of snow geese.

Development of sampling and monitoring techniques to
better assess water quality parameters.

Hydrology (surface and ground-water) and ecology of the
Delmarva Bays (swale freshwater-nontidal wetlands) in the
upper watershed of Blackbird Creek.

Causes and significance of shellfish bacterial contami-
nation and finfish PCB accumulation.

Development of better environmental indicators associated
with archaeological research.

Develop a better understanding of adaptation to the
estuarine environment by prehistoric and early historic
human populations.

Water column ecological processes in the open waters of
Delaware Bay (e.g. plankton community composition and
dynamics, inorganic nutrient cycling, turbidity impacts,
meso- and micro-circulation effects).

causes and significance of late summer fishkill events in
tidal rivers and creeks; hypoxia/anoxia problems.

Impacts of borrow pit operations (sand and gravel mining)
on estuarine wetlands and waters, with emphasis on the
middle section of the St. Jones River corridor.

Impacts of bridge and highway construction on tidal
freshwater and brackish wetlands, with emphasis on upper
Blackbird Creek.

Impacts of vertical and lateral 1each._'1ng of pollut_:ants
from abandoned landfills, with emphasis on the middle
section of the St. Jones River corridor.

Eutrophication problems and corrective actions in

62



hgadwater millponds, with emphasis on the upper St. Jones
River watershed.

* Management and recovery of rare species.

It is_anticipated that the DNERR Research Program will be of
most help 1n addressing coastal issues which need more technical
information that is best obtained via scientific methodology
(e.qg. cqntrolled testing of alternative hypotheses); or via
descriptive survey, particularly if the issues require inventory
of biotic populations or assessments of ecological systems or
environmental processes.

C. DNERR POLICIES AND PROCEDURES FOR RESEARCH

Research at the DNERR will investigate the natural processes
of the estuarine system and human impacts on these processes.
One of the highest priorities is to coordinate, facilitate and
conduct research to provide useful information for coastal
management decision-making.

The proposed DNERR program makes both components available
to researchers as long-~term field 1laboratories which are
especially suitable for studying estuarine problems.

The DNERR program offers:

* Long-term opportunity for temporal and spatial sampling in
wetland, upland, and open water estuarine habitats.

* Greater opportunity for use of observational and
analytical techniques in protected or controlled estuarine
subsystems.

* The chance for long-term accumulation of comparative data
at the Reserve components.

Through State ownership or long-term agreements with each
component’s property owners, the State has the opportunity to
encourage and support certain research projects in these
estuarine systems.

As previously discussed in Section XI.B.2., carefully-
controlled habitat manipulations may be approved for research
purposes in up to 25% of the DNERR designated core areas. Many
important research questions in coastal resource management,
particularly in regard to tidal wetlands, can only be
satisfactorily examined via experimental manipulations of
habitat. o

It is often critical that field research necessitating
habitat manipulation, in order to be successful, be given the
same type of location, support, access and security as non-
manipulative field studies. Thus, in order to accommodate the
broadest range of research needs in meaningful fashion, the
proposed DNERR will not require that all manipulative studies be
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limited to buffer area sites or to locations off the Reserve.

‘ ~ However, for the purposes of serving as scientific controls,
it is desirable to designate significant portions of the Reserve
as areas where human influences will be kept at a minimum. Thus,
at least 7§% of the DNERR core areas will be excluded from
consideration for research involving substantial habitat
manipulations. Up to 25% of the core area may be set aside where
research activities of any kind will be kept at a minimum (see
Resource Protection Plan), helping to insure the maintenance of
experimental <control =zones. When substantial habitat
manipulations for research purposes are permitted within up to
the designated 25% of the proposed DNERR core area, the
manipulative effects should be temporary or reversible in nature
and not have significant impacts on any adjacent core area off-
limits to experimental manipulation.

As previously stated, what activities constitute
"substantial" habitat manipulations, and what manipulations may
be considered to be "temporary" or "reversible", will have to be
decided on a case~by-case basis as they are proposed, done in
consideration of ecological impacts and responses and of the
long-term utility of the DNERR’s lands for DNERR goals and
objectives. Research involving substantial manipulation of
habitat, whether done in core areas or buffer areas, will require
prior approval by the State, NOAA and, where applicable, by the
Reserve property owners.

To assist new researchers at the Reserve, information
packets will be available from the Reserve research coordinator.
These packets will contain background information pertaining to
each component and an area map, designating the reserve
boundaries. New researchers will also be given a "tour" of the
reserve area to gain familiarity with the research surroundings
and general location.

Research, monitoring and education projects will receive
high priority within the reserve boundaries. Traditional uses of
public areas will continue as regulated under federal, state, or
local authority. Reserve managers are responsible for carefully
balancing uses of the reserve to ensure that the objectives of
the reserve program are protected and sustained.

Research opportunities are available to any qualified
scientist, faculty member, undergraduate, or graduate student
affiliated with any college, university or school; non-profit,
non-academic research institution (e.g. research laboratory,
independent museum, professional society); private profit
organization; or state, local or federal government agency.
These opportunities are also available to any individual who has
the resources and capabilities needed to perform the work

required.

Research opportunities will be available to all applicants
without regard to manner of funding. Financial suppo;t may be
available for research if the results are directly applicable to
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improved coastal zone management. Support may come through
Delaware’s Department of Natural Resources and Environmental
Control, the NOAA Office of Ocean and Coastal Resource
Managemen;, NOAA Sea Grant, the National Park Service Historic
Preservation Fund, the Environmental Protection Agency, and other
sources. Researchers not seeking financial support may apply to
do research at any time. Researchers seeking financial support
from NOAA must follow NOAA’s research and monitoring time table.

All research proposals are evaluated by the reserve manager
and the research coordinator for consistency with DNERR goals and
to ensure that the proposed research will not unduly interfere
with other research or activities at the reserve. A DNERR
Scientific/Technical Advisory Committee (STAC) will be formed to
provide advisory input to the reserve manager and research
coordinator concerning the importance, suitability, and
practicality of all research proposals proposed for the DNERR.
The STAC will consist of personnel from the DNERR, other State
agencies and programs, Federal agencies, and academic research
institutions. Projects will be selected based on their importance
to coastal zone management issues, scientific/educational merit,
and technical approach. Other project selection criteria
include: the environmental consequences of the project;
immediacy of need; and the proposed project’s relationship to
other available information and studies. Under the Delaware
Antiquities Act, archaeological research on the Reserve must also
be approved by the Director of the Division of Historical and
Cultural Affairs.

1. Procedures for NOAA-Funded DNERR Research

Proposals which target NOAA funding will also be evaluated
by NOAA using established guidelines. These guidelines are
ocutlined in the NERRS’ document for "National Research Priorities
and Proposal Guidelines", which include guidance for proposal
preparation and submission, plus details of proposal review and
evaluation, which identifies a peer review process. Proposals
for NOAA-funded research to be done in association with the DNERR
will also be evaluated by the DNERR Scientific/ Technical
Advisory Committee for advisory comments about a proposal’s
importance, suitability, and practicality. 1In order to qualify
for NOAA funding, DNERR research proposals must address one or
more of the NERRS National Research Priorities and fulfill the
requirement of the appropriate Request for Proposal. NOAA funds
are awarded on a competitive basis and proposals will be
competing with other research proposals in reserves throughout
the National Estuarine Reserve Research Systenmn.

The DNERR research coordinator is responsible for
coordinating all research and monitoring activities for the
Reserve. To facilitate this, NOAA will maintain close contact
with the DNERR research coordinator and will keep him or her
informed of the progress of NOAA-funded researchers. NOAA will
send copies of any required progress reports, the final report,
and any other research information which they receive to the
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DNERR in a timely manner. The DNERR will keep two copies of the
final report at the DNERR central repository and the research

coord}nator yill keep the third copy. The DNERR research
coordinator will maintain reqular communication with the NOAA-
funded researchers themselves. He or she will aid in

coordinating research activities in the reserve and, when
possible, will aid in fulfilling the needs of the researchers.

To achieve the NERRS goals of 1) "making available
information necessary for improved understanding and management
of estuarine areas"™ and 2) "enhancing public awareness and
understanding of the estuarine environment", NOAA-funded
researchers may be regquested to provide a presentation on their
research findings at the Reserve facility, the DNREC Building in
Dover, or other appropriate location.

2. Procedures for State-funded DNERR Research

All proposals which do not target NOAA funding will be
evaluated by the Scientific/Technical Advisory Committee.
Specific procedures will be developed, and it is envisioned that
desirable features of the review process already existing for
NOAA funding will be incorporated into the STAC’s procedures for
evaluating proposals that might be funded by State money or other
non~NOAA funds. The DNERR Scientific/Technical Advisory
Committee will help determine appropriate research topics and
protocols. Committee members will lend expertise to specific
projects and advise research programs on such matters as quality
assurance. Research proposals that focus primarily on site-
specific topics and do not rely on NOAA funding do not need to be
approved by NOAA as long as they are consistent with identified
DNERR research needs, but a courtesy copy of these proposals will
also be sent to NOAA. Coordinated and streamlined procedures for
the review and approval of research proposals and permits will be
established.

The DNERR requires that researchers provide the research
coordinator with timely progress reports, three copies of the
final report, and an abstract and one copy of any journal
publications resulting from any state-funded research at the
Reserve. The final report will include: an abstract; a
literature review; methods; analyses; results; and a conclusion.
It will include a summary of the gathered data and a list of the
analyses completed. The DNERR will keep two copies of the final
report at the DNERR central repository and the research
coordinator will keep the third copy. In addition to a final
report, the researcher will keep the research coordinator updated
on the progress of the project by means of timely written
progress reports. Records, data, reports, publications, and
other relevant materials will be kept at the DNERR central
repository. Research information will also be forwarded to NOAA,
which will act as a central clearinghouse and the center of the
information network of the NERR System.

After completion of the final report, a presentation may be
developed by the researcher at request of the research
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coordinator to provide information on the project findings. This
presentation will be given at the DNERR facility or other
appropriate location at a time negotiated by the research
coordinator and the researcher. These presentations will help to
achigve the goal of the Reserve to provide information necessary
for improved understanding and management of estuarine systems to
coastal decision makers and the public.

3. Procedures for DNERR Research (funded by sources
other than NOAA or the State)

The DNERR research coordinator will negotiate reporting and
presentation requirements for research funded by sources other
than NOAA or the State of Delaware with the reserve manager, the
researcher and the funding source. For example, researchers who
must provide progress reports to their funding agency may be
asked to submit copies of those reports to the DNERR research
coordinator. Similar to NOAA or State-funded research proposals,
advisory input about the importance, suitability, and
practicality of a research proposal for the DNERR will be
solicited from the DNERR Scientific/Technical Advisory Committee.

D. MONITORING PROGRAM
1. NOAA Phased-Monitoring Program

In 1989, NOAA initiated a phased-monitoring program to
assist reserves in developing a better understanding of its
estuarine resources.

- Phase I, Environmental Characterization, which involves
literature review and/or field research to acquire all
available information on hydrology, geology, water
chemistry, water quality, biological resources, cultural
resources, and the problems and issues confronting the
reserve environment.

- Phase II, Site Profile, which involves a synthesis of
information gathered in Phase I to provide an overall
picture of the Reserve in terms of its resources, issues,
management constraints, and research needs;

- Phase III, Procedures and Requirements, which involves
identifying parameters to be measured, procedures to be
used (criteria for measurements, gquality control, and
standard procedures where they already exist), sampling
strategy for selected parameters (spatial and temporal
intervals), storage and retrieval of data (reporting,
formatting and analytical requirements), manpowver
requirements, logistics, and cost; and

- Phase IV, Implementation, which involves, first, pilot

projects and upon successful evaluation, full-scale
monitoring of selected parameters.
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Thg DNERR phased-monitoring program will be integrated where
appropriate and beneficial with other environmental monitoring
programs gonducted by the State, federal agencies, and private
organlzgtlops. The DNERR phased-monitoring program will follow
NOAA guidelines for its development and implementation.

The reserve research coocrdinator will work to incorporate
the following into all monitoring programs:

- hypothesis testing

- relationship to management issues

- quality assurance/quality control

- means of determining program effectiveness
- periodic review

- data management and analysis

~ publication of data

2. Recruitment for DNERR Research Programs

Recruitment of researchers is important to building the
DNERR data base and to establishing the components as long-term
natural field laboratories. Recruitment of researchers with an
established interest and capability will be one of the functions
of the research coordinator. Recruitment strategies include:

* Coordination through scientific/technical advisory
committees.

* Participation of DNERR staff in research symposia,
conferences and workshops.

* Intern programs for graduate students or upper-class
college students, funded by Federal, State or other
sources,

* Annual announcements of research opportunities and NOAA
research funds through NOAA’s Sanctuaries and Reserve
Division.

* Other research and monitoring funding.
3. Off-Reserve Research Projects

While it is expected that much of the DNERR research will
occur on the Reserve’s two components, it is also anticipated
that substantial research efforts associated with the DNERR will
occur outside the Reserve’s boundaries. It is probable that many
of the off-reserve studies will occur in close proximity to the
components (e.g. in the nearby open waters of Delaware Bay, in
the State Wildlife Areas along the lower St. Jones River, in the
urbanized upper watershed of the St. Jones River, in the
phragmites~dominated tidal wetlands of lower Blackbird Creek, in
the Delmarva Bay freshwater wetlands in the upper watershed of
Blackbird Creek). However, research studies supported or
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assisted by the DNERR may also occur somewhat distant from the
components, In particular, research associated with the
env%ronmeptal problems of Delaware’s Inland Bays (i.e. Rehoboth
Indian Rilver, and Little Assawoman Bays) would be encourageé
under DNERR auspices. While the extensive Delaware Bay system is
an excellent representative of a drowned river, coastal plain
estuary along the mid-Atlantic Coast, having expansive fringing
wetlands and subestuaries, it is not characteristic of lagoon or
bar-built estuaries which are also common in the middle Atlantic
region. Delaware’s Inland Bays are representative of lagoon or
bar—bui;t estuaries, and research attention paid to these systems
would give the DNERR an active role in examining all of the
middle Atlantic region’s major estuarine habitat types. The
environmentally stressed nature of Delaware’s Inland Bays could
be compared to similar but less degraded lagoon-type estuaries
further south, from Chincoteague Bay southward behind the chain
of the Eastern Shore barrier islands of Virginia. Additionally,
it is anticipated that cooperative wetlands studies with the
University of Delaware’s College of Marine Studies would involve
DNERR efforts in the Great Marsh near Lewes.

4. Coordination of Research Efforts

A major research benefit offered by the Reserve 1is the
potential for coordination of research efforts. The Reserve
offers permanent places where various research institutions can
coordinate their projects and compare results to complement one
another’s work. Data will be compiled, assembled, and analyzed,
and will be made available in the appropriate form, for use by
other researchers, coastal managers and the public. Research
coordination reduces unnecessary duplication and effectively
decreases the cost of publicly-supported research.

a. Coordination Between DNERR Components

The research coordinator will coordinate the research
between the two DNERR components, done with assistance from the
advisory committees and NOAA.

b. Coordination with the NERR System

The DNERR works closely with NOAA staff, especially their
research coordinator, to develop and assess National Research
Priorities. NOAA is also involved with the Reserve through
research funding and proposal evaluation. The research
coordinator will communicate with other estuarine research
coordinators in other states, particularly mid-Atlantic states,
and will work with NOAA and other research coordinators to
establish a national information exchange network.

Data from the DNERR contributes to the national network
long-term study to monitor the status and trends of estuarine
ecosystems. Data from the National Estuarine Research Reserve
System make a substantial contribution to the understanding of
long-term ecological effects on estuaries and are useful in
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predictive trend analysis of ecological stresses. The
coordinated research network aids greatly in understanding the
theoretical and practical aspects of conservation and coastal
resources management.

¢. Coordination With Other Coastal/Estuarine
Research Programs

(Federal and State agencies, academic institutions, and private
organizations)

Reserve staff will also assist in the coordination at the
State 1level of NOAA'’s federal coastal and estuarine research
programs, such as the Coastal Oceans Office; the Status and
Trends Program; the Coastal Zone Management Program; and the
National Sea Grant Progran. How this coordination will occur
will depend upon future desires and guidance from NOAA. Research
coordination with non-NOAA agencies, whether they be Federal or
State, would not be done to purposely influence their research
agendas, but rather to make sure that research is not being
unnecessarily replicated by the DNERR, and to see if "anybody" is
undertaking those research topics that are identified as high
priority by the DNERR. It will be very important to coordinate
DNERR research efforts with the U.S. Environmental Protection
Agency’s two National Estuary Programs in Delaware (the Delaware
Estuary Program and the Inland Bays Estuary Program), for both
development and implementation of each programs’ Comprehensive
Conservation and Management Plans. Other federal agencies for
which coordination of DNERR research is highly desirable include
the U.S. Fish and Wildlife Service’s new environmental outreach
program, located at Bombay Hook National Wildlife Refuge, plus
the Service’s efforts to implement the North American Waterfowl
Management Plan, achieved in part via the Private Lands
Initiative; the U.S. Soil Conservation Service’s office in Dover,
particularly for studies of non-point source pollution control
methods; and the U.S. Geological Survey’s office in Dover,
particularly for hydrological studies of surface and ground
waters. Coordination of research interests might also be
appropriate for some fisheries topics between DNERR and the Mid-
Atlantic Fishery Management Council (headquartered in Dover) for
offshore federal waters, and also with the Atlantic State Marine
Fisheries Commission for inshore state waters.

Similar to interactions with federal agencies, it will also
be critical to coordinate research interests and efforts between
State agencies. Within the Delaware DNREC, all five Divisions
have various interests in applied estuarine research: the
Divisions of Fish and Wildlife; Soil and Water Conservation;
Parks and Recreation; Water Resources; and Air and Waste
Management. In particular, coordination of research between the
DNERR and the Delaware Coastal Management Program should be
emphasized, and activities within the DNERR should be consistent
with the DCMP. Coordination of research will also involve other
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Statg agencies: the Department of Agriculture’s Forestry
Section; the Division of Historical and Cultural Affairs’ Bureau
of Archaeology and Historic Preservation; and the Division of
Highways. The Delaware River Basin Commission, a gquad-state
1ndepend§nt agency (DE, NJ, PA, NY), also sponsors applied
research 1n the Delaware Estuary; coordination between the DNERR
and the DRBC should yield mutual benefits.

. O0f primary importance for research coordination is
}nteraction between the DNERR and nearby academic research
institutions. In particular, research efforts should be
coordinated between the DNERR and the University of Delaware’s
College of Marine Studies, for both its Lewes and Newark
ﬁaculties, facilities and projects, with special attention to
interactions with the Delaware Sea Grant College Program. Other
research coordination of special interest between the DNERR and
the University would involve the College of Agriculture
(Departments of Entomology and Applied Ecology; Agricultural
Engineering; and Plant and Soil Sciences), the School of Life and
Health Sciences, the College of Arts and Sciences (Dept. of
Anthropology Center for Archaeological research), and the College
of Urban Affairs (Center for Historic Architecture and
Engineering). Research coordination between the DNERR and
Delaware State College in Dover would focus on the College’s
Department of Agriculture and Natural Resources and the
Department of Biology. Research coordination with the
Cocperative Extension Services at both the University of Delaware
and Delaware State College for agricultural topics would be
beneficial. Interactions with Wesley College in Dover would be
through their undergraduate Environmental Sciences Program. On
the New Jersey side of Delaware Bay, Rutgers University operates
its Shellfish Research Laboratory in Bivalve, making for probable
mutual interests between the DNERR and Rutgers University.

The last area necessitating DNERR research coordination is
with private environmental organizations who either perform
independent or cooperative environmental research. Some of these
organizations may also be able to provide volunteers to the DNERR
to help with research projects or environmental monitoring.
Examples of private organizations who perform various kinds and
levels of environmental research include the Delaware Nature
Society (e.g. the Stream Watch Program); the Nature Conservancy,
particularly for plant and animal inventories; Ducks Unlimited,
supporting studies of waterfowl populations and their habitats;
the National Audubon Society and its local chapters, plus the
Delmarva Ornithological Society, for avian population
assessments; the member organizations of the Western Hemisphere
Migratory Shorebird Reserve. Network; marine conservation
organizations such as. the Atlantic Coast Conservation Association
and the American Littoral Society; the Archaeological Society of
Delaware; and the Friends of John Dickinson Mansion. These are
but a few examples of private environmental organizations where
coordination of applied research with the DNERR may be mutually
beneficial.
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Finally, the DNERR Scientific/Technical Advisory Committee
members. should promote the DNERR components as research
facilities, and act as liaisons between the Reserve and agencies
in coordinating research and monitoring efforts.

5. Information Dissemination

Information gathered in DNERR research and monitoring and
the management implications of this information will be made
available to decision makers and the public in understandable
forms.

Both NOAA and the DNERR will encourage the dissemination of
research results. Methods include:

- Journal articles in the peer-reviewed literature;

- Presentations at professional societies; and

- Special symposia arranged by NOAA or reserves, often in
association with other meetings such as the biennial
meetings of the Estuarine Research Federation or Coastal
Zone Managers.

In addition to NOAA information dissemination routes, the
DNERR will utilize several other avenues of information exchange
including:

- Summary of research at Reserve;

- Workshops, conferences and teach-ins at Reserve;

- DNERR brochure, distributed with the annual call for
proposals at appropriate conferences and other events;

- Press releases to local media;

- Articles in journals of local organizations;

- Direct mailings to State and local decision makers;

- Regqular contact with representatives of other State and
Federal agencies, local government agencies, and planning
boards.
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XII. RESOURCE PROTECTION AND RESTORATION PLAN

. Along with research and education, resource protection is a
major component of the proposed DNERR. Estuaries are among the
most biologically productive systems on Earth. As such the
productivity and integrity of the Research Reserve’s resources
must be protected and, where necessary, restored in order to
provide a stable environment for research and education programs
which are used to address coastal management issues.

A. GOALS

The goals of the Research Reserve’s resource protection and
restoration plan will be to:

* Maintain the Reserve’s estuarine ecosystems for continuous
future use as natural field laboratories where information
essential to coastal management decisions can be gathered
and disseminated.

* Ensure a stable environment for research through long-term
protection of the Reserve, including open water,
transitional area wetlands, and adjacent uplands.

* Protect significant natural estuarine sites for education
and interpretation programs.

* Protect the habitats of fauna and flora as an integral
part of the natural system.

* Permit restoration of degraded areas to a former, more
natural condition when appropriate and practicable, and
when the restoration will enhance the research or
education value of the reserve.

* Protect the Reserve from unduly disruptive activities
occurring inside and outside of its boundaries.

* Protect cultural resources which contribute to an
understanding of human interactions with the estuarine
system.

Specific objectives to aid in achieving these goals include:

* Acquiring and protecting key land and water areas
identified in the site selection process.

* Controlling access to the Reserve to minimize adverse
impacts on critical natural and cultural resources.

*# Aiding in enforcement of permitted uses of the site.
* Being knowledgeable of and involved with land use issues

in the vicinities of the Reserve that could impact it.
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* Coordinating with neighboring property owners and local,
state, and federal agencies in order to maintain a proper
buffer to the Reserve’s core areas.

* Coordinating research and education programs to minimize
adverse impacts on critical natural and cultural resources

* Providing fo; adequate public participation and use of the
Reserve to inform and educate them as to the need to
protect sensitive resources.

* Providing an undisturbed estuarine site for long-ternm
baseline resource data needs.

B. POLICIES AND PROCEDURES
1. General Policies

Resource protection relies on the coordinated efforts of the
research and education programs and Management Plan policies. It
also relies on a number of existing federal, State and local laws
and regulations, plus Reserve and property owner policies,
enforced by Reserve staff and property owners. It is also the
responsibility of Reserve staff to be knowledgeable of and
involved with land use issues in the vicinity of the components
that could impact the Reserve.

NERRS reqgulations allow for multiple uses of reserves to the
degree compatible with each reserve’s management plan and
consistent with the mission and goals of the NERRS. The DNERR
Management Plan focuses on maintaining areas as field
laboratories and on developing a coordinated program of research
and education.

Public access is encouraged on those parts of the Reserve
that are publicly owned or that have received private landowner
permission, as long as it is not to the detriment of the resource
or does not interfere with approved research. Public access may
be restricted in key resource protection areas. These areas will
be identified in a management plan and adequately posted at the
site. Future research directed at identifying resources of
concern (i.e. federal or state rare species, significant natural
communities, critical cultural resources) will help delineate
these protection areas as well as direct research, education
programs and overall Reserve management. The Reserve manager
will develop access policies and coordinate enforcement of
regulations that will help maintain natural conditions and
preserve cultural resources.

Traditional use activities (hunting, fishing, trappinq) in
the proposed DNERR may continue up to levels currently permltged
under local and State laws, or under regulations in place w;th
property owners, as long as these uses do not unduly conflict
with research or educational concerns and the harvests conform to
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legal practices and limits. Potential conflicts can best be
avoided by coordination and reasonable compromise. Care should
be given to managing the impacts of traditional use activities
occurring 1n rare species habitats or in unique biotic

communities. These activities are permitted only in designated
areas.

All projects carried out in the Reserve for which
standardized, authorized Best Management Practices have been
developed will follow such BMP’s to avoid degradation of the
natural environment and of cultural resources. Any activity on
State-owned 1land or private land done under «cooperative
agreements will adhere to a conservation plan acceptable to all
cooperators. Such plans will be formulated for core and/or buffer
areas. Resource protection will typically be addressed by
restricting certain land use activities. Erosion and sediment
control and stormwater management plans will be carried out to
enhance water quality and quantity by limiting sediment, toxics,
chemicals, and waste oil runoff. The use of insecticides,
herbicides, and other toxic substances when necessary will be
carefully planned and their application will follow all required
or appropriate procedures. Pesticides with rapid breakdown and
negligible effects on the environment could be used when

necessary with prior coordination with or approval of the Reserve
manager.

DNERR staff will encourage any activities outside of and
adjacent to the Reserve to be compatible with resource protection
and conservation. Activities such as development, infrastructure
concerns and any land disturbing action that occurs upstream from
the Reserve or any of its tributaries will be monitored.

The planning of any construction or substantial site
manipulation will include a heritage inventory survey for rare
species and significant natural communities and a cultural
resources survey. If critical resources are identified this
information will be noted in the appropriate databases and plans
may be altered as necessary to minimize adverse impacts.

Research proposals and education programs will undergo a
review by appropriate agency, Advisory Committee or Reserve staff
for their impacts on resource protection. The type and scope of
project will be weighed against the need to maintain critical
natural and cultural resources.

Research is a key use of the Reserve and is given a high
priority in the management plan. Interference with research
activities can disrupt the ability to achieve effective long-term
management of the estuarine systems. Reserve staff will monitor
research sites and will post signs identifying these sites. With
the exception of samples taken for approved research and
education programs, and fish and game taken from designated
fishing, hunting, or trapping areas, nothing may be removed from
the core areas without prior approval of the Reserve manager.
Plants, animals, minerals, cultural resources, Or any parts of
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these must remain to protect the integrity of these key areas.
Objects and samples may be removed from buffer zones for Reserve
research or education programs as necessary.

Because the DNERR falls under a number of different and
sometimes overlapping jurisdictions of local, State and federal
agencies, coordination and cooperation among all authorities is
essential. Some of the State and 1local regqulations directly
affecting the Reserve are described at the end of this section.
The Reserve staff will coordinate activities with the appropriate
regulatory agencies and other resource protection efforts. A
clearinghouse will be created to help the Reserve coordinate with
other agencies which propose projects potentially impacting the
Reserve.

2. Restoration/Habitat Manipulation Policy

The restoration or manipulation of certain habitats within
the Reserve is necessary and desirable at times. These
activities can be permitted under carefully controlled conditions
that consider resource protection concerns. The Management Plan
is flexible to allow these types of activities, since they may be
well suited for research and education opportunities or might be
necessary to address environmental problems, as long as they are
compatible with resource protection.

Most restoration or manipulation activities will be directed
at restoring the natural plant and animal community of a site, or
will be done in association with experimental research projects.
In part, this would help increase habitat and species diversity
and should prevent further degradation of the resource. Any
species reintroductions will be native to the area. Restoration
and habitat manipulation projects can provide a good baseline for
long-term research and education needs. Restoration or habitat
manipulation resulting in substantial action will require prior
approval by the State, NOAA and where applicable, by the site
property owner.

As discussed in the Environmental Research and Monitoring
Section (XI.B.2. and XI.C.), substantial habitat manipulation
activities for research will be allowed in the buffer areas and
in up to 25% of the core areas. The remaining 75% of the
Reserve’s core areas will be left relatively undisturbed in order
to serve as sites for control purposes or to do non-habitat-

altering studies. Of this 75% of the core areas, 25% may be
identified in advance as areas of minimum disturpaqce,
essentially serving as long-term control sites. These minimum

disturbance sites should be confined to well-defined sub-
watersheds and not spread over the core areas in a patchy or
mosaic fashion. These sites also should be representative of the
range of habitat types within the core and should consider areas
where resource protection is a major concern (e.g. rare speciles
habitat or unique biotic assemblages). Of the remaining 75% of
the DNERR core areas, up to 1/3 (or 25% of the total core areas)
may be subject to habitat manipulation for approved research

purposes.
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In summary, substantial habitat manipulation for experimental
purposes may occur in up to 25% of the DNERR core areas if the
alterations are temporary or reversible in nature, are confined
to well-defined sub-watersheds and not spread over the core areas
in a random fashion, do not substantially affect adjacent core
areas of undisturbed habitat, and do not degrade rare species
habitat or unique biotic assemblages. As stated in the
Environmental Research and Monitoring Plan, what activities
constitute "substantial" habitat manipulations, and what
activities may be considered to be "temporary" or "reversible",
will have to be evaluated on a case-by-case basis as they are
proposed, done in consideration of ecological impacts and the
purposes of the Reserve.

The concern with habitat manipulations for research
purposes, in terms of type, extent or duration of alterations,
will not be as stringent in the DNERR buffer areas. However,
degrading impacts on rare species habitats or unique biotic
assemblages will not be permitted, and buffer area alterations
should not substantially affect core areas where not intended or
permitted.

Also discussed in the Environmental Research and Monitoring
Plan was the need for restoration and habitat manipulation
practices to protect or maintain the purposes and integrity of
the Reserve. These activities, when necessary, may be undertaken
in either the core or buffer areas to prevent or offset
undesirable or unacceptable changes caused by human influences or
nature (for example, mosguito-borne human diseases such as
Eastern Equine Encephalitis). In some cases the responding
activity may more involve the direct management of species
populations rather than their habitats. Manipulation or
alteration of habitat or species populations for management.
purposes should be accomplished with minimal impacts on non-
target resources or functions of the Reserve. Examples of
changes that may necessitate habitat or population management
responses include excessive shoreline erosion or wetlands
submergence caused by relative sea-level rise; excessive denuding
of emergent vegetation by show goose grazing; excessive expansion
of phragmites cover; excessive production of pestiferous
mosquitoes, especially for off-site nuisance relief and disease
control; or excessive siltation caused by upland run-off or
downstream transport. Where needed, environmentally-sound
corrective or preventive measures for substantial environmental
problems may be permitted in core or buffer areas. All such
actions must have prior approval from the State and, where
applicable, from site property owners.

Both of the DNERR components produce pestiferous mosquitoes
that require control for their off-site nuisance problems and
disease-vector potential. Both of these potential problems can
directly affect the quality-of-life in an area greater than 20
miles distance from the Reserve. The Lower St. Jones River
component is of more mosquito-production concern, since it is
only six miles from downtown Dover, and its more saline habltgts
produce more saltmarsh mosquitoes than do the upper Blackbird
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Creek marshes. Saltmarsh mosquitoes will routinely fly 10-15
miles inland from thei- marshes of origin and are capable of

carrying problems as far as 40 miles away from their breeding
grounds.

In order to satisfactorily contend with the mosquito
problems, all ongoing mosquito control practices will continue in
both core and buffer zones of both Reserve components. This
primarily involves the DNREC’s Mosquito Control Section’s
surveillance of mosquito production levels, and selective
application (as needed) of insecticides. Similar to its
insecticide control efforts throughout the State, the Section
will use insecticides on the Reserve in an environmentally-
compatible manner. Essentially, the need for insecticide use,
types of insecticides, methods of application, areas of
treatment, and frequency of treatments will be the responsibility
and decision of the DNREC’s Mosquito Control Section in
consultation with the Reserve manager.

In addition to using insecticides for saltmarsh mosquito
control, the Mosquito Control Section has an aggressive policy of
trying to reduce statewide its insecticide use as much as
possible, primarily by relying on source reduction methods such
as Open Marsh Water Management (OMWM) wherever practical. The
mosquito-breeding areas of the lower St. Jones River tidal
wetlands are currently targeted for OMWM treatment, part of the
15,000 acres (out of Delaware’s total 83,000 acres of tidal
marshes) of severe saltmarsh mosquito-production habitat
identified in the State. The OMWM treatment effects are
primarily the permanent installation or restoration of
selectively-located ponds and ditches; temporary deposition of a
thin layer of excavated spoil; and a long-term, substantial
reduction in the need for insecticide use. A major benefit of
the OMWM method is the opportunity to restore more permanent
water habitats to high marsh 2zones that have been dewatered,
mainly in marshes where parallel-grid-ditching has been extensive
(e.g. the lower St. Jones River marshes). The restoration or
creation of tidal ponds that do not dry-out at low tide
substantially enhances aquatic and waterbird habitats in tidal
wetlands, in addition to significantly decreasing mosquito
production.

OMWM planning and implementation in the lower St. Jones
River marshes will include, in addition to the thorough review of
the appropriate Reserve and NOAA staff prior to installation,
permit and field reviews by the member agencies of the Delaware
Mosquito Control Advisory Committee (i.e. the Army Corps of
Engineers; U.S. Environmental Protection Agency; U.S. Fish and
Wildlife Service; National Marine Fisheries Service; the DNREC’s
Sections of Mosquito Control, Wildlife, and Fisheries; and the
DNREC’s Wetlands and Aquatic Protection Branch). OMWM systems
will be instailed in the Lower St. Jones River DNERR component
(in both core and buffer areas), using the OMWM guidelines that
the Section follows statewide in its operations.

Most of the potential OMWM work in the lower St. Jones River
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tidal wetlands is in salt hay patches or zones, located in narrow
bands behind natural creekside levees or along the landward upper
fringes of the marsh. The design and installation of OMwWM
systems for the Lower St. Jones River DNERR component will
carefully consider and accommcdate the Reserve’s needs and
functions for research, education and resource protection.

At this point in time, the Delaware Mosquito Control Section does
not believe that OMWM is desirable or needed for the upper
Blackbird Creek area, given the physical characteristics of the
area and the amount and types of mosquitoes produced.

C. STATE AND LOCAL REGULATIONS AFFECTING THE DNERR

The following laws and regulations affect activities that
may be carried out in and around the Reserve’s watershed.

TIDAL WETLANDS

Tidal wetlands in Delaware are protected by the Wetlands Act
(7 Del. C. Chapter 66). The Act covers all "wetlands" defined
as:

"Those lands above the mean low water elevation including
any bank, marsh, swamp, meadow, flat or other low land subject to
tidal action in the State along the Delaware Bay and Delaware
River, Indian River Bay, Rehoboth Bay, Little and Big Assawoman
Bays, the coastal inland waterways, or along any inlet, estuary
or tributary waterway or any portion thereof, including thcse
areas which are now or in this century have been connected to
tidal waters, whose surface is at or below an elevation of 2 feet
above 1local mean high water, and upon which may grow or is
capable of growing any but not necessarily all of the following
plants: (list of plants] and those lands not currently used for
agricultural purposes containing 400 acres or more of contiguous
nontidal swamp, bog, muck or marsh exclusive of narrow stream
valleys where fresh water stands most, if not all, of the time
due to high water table, which contribute significantly to ground
water recharge, and which would require intensive artificial
drainage using equipment such as pumping stations, drain fields
or ditches for the production of agricultural crops."

The Department of Natural Resources and Environmental
Control surveys and delineates its tidal wetlands; regulatory
maps provide jurisdictional boundaries. Under a concurrent
review process with the Army Corps of Engineers, the State
requires a permit for any dredging, f1111ng, or other alterations
or construction, bulkheading, construction of piers, ]ettles,
breakwaters, boat ramps, or mining, drilling or excavation in
State mapped wetlands.

No permit may be issued until the county or mun1c1pa11ty
having jurisdiction has first determined that the activity is
lawful according to zoning procedures. Proposed activities are
evaluated considering the factors of environmental impact,
aesthetic effect, the number and type of supporting facilities

79



required and the environmental impact of such facilities, the
effect on neighboring land uses, State, county and municipal
comprehensive plans for the development and/or conservation of
their areas of jurisdiction and economic effect.

Exemptions from permit requirements include mosquito control
activities authorized by the Department, construction of
directional aids to navigation, duck blinds, foot bridges, (which
connect one upland area to another upland area), boundary stakes,
wildlife nesting structures, grazing of domestic animals, haying,
hunting, flshlng and trapping.

Projects which would require wetland permits within both the
lower St. Jones River and the upper Blackbird Creek components
would include any impacts to tidal wetlands for the construction
of piers, docks or boat ramps. Any placement of permanent
structures, sampling devices or markers for research purposes
would also require a wetlands permit.

SUBAQUEQUS LANDS

The purpose of the Subaqueous Lands Act, 7 Del. C., Chapter
72, 1s to protect against uses or changes which may impair the
public interest in the use of navigable waters. "Subaqueous
lands", including rivers, lakes, ponds, streams, embayments,
lagoons and other navigable waterways, means "submerged lands and
tidelands". By definition, the landward extent of jurisdiction
in subaqueous lands is the mean high tide line, or the ordinary
high water line in non-tidal waterbodies. The Act empowers the
Secretary of the Department of Natural Resources and
Environmental Control and the Governor, (for commercial
projects), to regulate the use of both public and private
subaqueous lands. Permits, leases or letters of approval issued
by the Wetlands and Aquatic Protection Branch are required to
deposit material upon, remove material from, construct, modify,
repair or reconstruct or occupy any structure or facility upon
subaqueous lands, as well as new and maintenance dredging
projects.

Regulations governing the use of subaqueous lands stipulate
that no activity may be undertaken which might contribute to the
pollution of public waters, adversely impact or destroy aquatic
habitats or infringe upon the rights of public or private owners.
Examples of activities regulated under this statute which may be
proposed for the St. Jones River and upper Blackbird Creek
components would include the construction of piers, utility or
road crossings, docks, boat ramps or mooring facilities.

PROPOSED FRESHWATER WETLANDS ACT

The Delaware Department of Natural Resources and
Environmental Control has developed a Freshwater Wetlands Act (7
Del. C. Chapter 76) with the goal of no net loss of the state’s
remaining freshwater wetland base by acreage and function.
"Freshwater wetlands" means open waters, aquatic flats and bars,
or "those areas that are inundated or saturated by surface or
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groundwater at a frequency and duration sufficient to support,
and that under normal circumstances do support, a prevalence of
vegetation typically adapted for 1life in saturated soil
conditions, excluding areas subject to jurisdiction pursuant to 7
Del. ¢. Chapter 72 (Subaqueous lands) and areas mapped as tidal
wetlands pursuant to 7 Del. C. Chapter 66.

The Secretary of DNREC will seek to assume administrative
authority of Section 404 of the Clean Water Act to the state.
The Freshwater Wetlands Act is structured similarly to the
Wetland Act of 1973 and is consistent both with this act and with
Section 404.

If passed, this proposed legislation would regulate all
activities not exempted by statute or requlations rather than
only the placement of dredge or fill material currently regulated
by the Corps of Engineers under Section 404. Possible impacts to
freshwater wetlands within the lower St. Jones River and upper
Blackbird Creek components which would require a permit or the
application of best management practices, should this Act be
passed, would include any applied or basic research activities
which would have more than a de minimis impact.

ARCHAEOLOGICAL ACTIVITIES

Prehistoric and historic archaeoclogical sites on state-owned
or controlled properties in Delaware are protected by an
antiquities act (Chapter 54, Title 7, Delaware Code). Under this
act, only the governor or the director of the Division of
Historical and Cultural Affairs may give permission to collect
artifacts or to conduct archaeological surveys or excavations on
state land. Any artifacts found on state land, regardless of
where or by whom, are the property of the state, and are to be
deposited with the Division of Historical and Cultural Affairs
for curation and display. The unauthorized collection of
artifacts or excavation of sites is punishable by a $100 fine
and/or a 30-day prison ternm.

Unmarked human remains are further protected by an amendment
to the antiquities act. The provisions of this act apply to
burials on both public and private land. Human remains that are
not the subject of an investigation by the Medical Examiner can
only be excavated by professional archaeologists with the
approval of the director of the Division of Historical and
Cultural Affairs and a Committee on Unmarked Human Remains, if
the remains are determined to be those of a Native American. If
the remains are those of a member of any other ethnic group, an
effort must be made to obtain permission from the next-of-kin.
After excavation, the remains may be studied by a skeletal
analyst for 90 days before they are reinterred. Unauthorized
acquisition, excavation, or display of human remains is
punishable by a fine of not less than $1000 or more than $10,000
and/or imprisonment of up to 2 years.

NATURAL AREAS PRESERVATION

The 1978 Natural Areas Preservation System Act (7 Del. C.
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Chapter 73) established a means to set aside and protect
significant natural landscapes throughout the State. These areas
may be the best examples of a particular habitat, rare species
locations, or geological and archaeological sites. The Office of
Nature Preserves within the Department of Natural Resources and
Environmental Control administers this voluntary program.
Efforts are directed towards public and private landowners of
natural areas to conserve and protect the resources of concern
through the placement of restrictions on the property. Once a
natural area has these legally recorded restrictions applied to
it, then it becomes a nature preserve and is afforded the highest
level of protection for conservation lands in Delaware. The
entire upper Blackbird Creek component is within a state-
recognized natural area. Activities associated with the DNERR’s
process will be coordinated with natural areas protection
efforts.

CONSERVATION EASEMENT

A conservation easement as defined by Delaware law (7 Del.
C. Chapter 69) is a way for a landowner to voluntarily place
permanent restrictions on the future use of the land, thereby
protecting its natural attributes. The conservation easement is
perpetual and binds all present and future owners of the 1land.
For site acquisition/protection efforts, a conservation easement
will be one of the methods used to establish the DNERR.

EROSION AND SEDIMENT CONTROL/STORMWATER MANAGEMENT

Oon July 1, 1991 new state Erosion and Sediment Control and
Stormwater Management Regqulations will go into effect. These
regulations are aimed at significantly reducing pre- and post-
construction sediment, nutrient and toxic loads to the State’s
waterwvays. Any facilities development associated with DNERR
would come under these regulations. Also any development outside
of the DNERR boundary would be similarly regqulated.

RARE SPECIES AND NATURAL COMMUNITIES

A proposed revision of the State’s Endangered Species law
would provide additional protection to the many state-listed rare
plants, animals and natural communities. All activities in the
DNERR, including research, will be evaluated against any adverse
impacts to the listed species and communities and modified
accordingly.

WILDLIFE AND FISH MANAGEMENT

All wildlife and fish management taking place with@n the
DNERR will adhere to the most current hunting and fishing
requlations and laws (7 Del. C. Chapters 1-27).
LAND USE AND ZONING

All applicable state and county land use and zoning
restrictions will apply to the DNERR.
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XIII. EDUCATION/INTERPRETATION PLAN

The Education and Interpretation program joins Research, and
Resource Protection as the three main sections planned for the
management of the Reserve components. This shows the close
interrelationship between each of these facets.

These programs broaden the public’s understanding of the
value of estuarine resources, increase citizen awareness and
understanding of estuarine management, problems, and issues,
advocate positive environmental practices, and interpret and

disseminate useful research results to appropriate decision
makers.

A. GOALS OF THE EDUCATION/INTERPRETATION PROGRAM

Education Goal

Enhance public awareness, understanding, and wise use of
estuarine resources in the Middle Atlantic Region and encourage
an environmental ethic among all users.

Education Objectives

* Promote knowledge of the Reserve, its resources, and its
programs as well as knowledge of broader coastal issues

and concerns related to estuarine. management and
protection;

* Provide educational and interpretive services at

appropriate Reserve components directly to students,
managers and visiting public;

* Use information on past lifeways to make members of the
public more aware of the importance of estuarine ecology
and to promote balanced use of estuarine resources;

* Promote the preservation of historic properties (including
archaeological sites, buildings, and structures) through
public education efforts;

* Provide opportunities for teacher training, student
projects, internships, and assistantships where enrollees
work jointly with scientists, gain field experience, and
learn about the importance of research resources;

* Provide appropriate facilities which contribute to
educational interpretative, volunteer, and research uses
of reserve components; and

* Provide an understanding and appreciation for traditional
resource uses, such as fishing, hunting, trapping, and
boating.

Reserve components will be utilized, where appropriate, as

outdoor instructional areas for educational studies in estuarine
ecology. The reserve program will help foster a long-term
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commitment to the restoration and protection of the Delaware Bay
system and its resources through education :bout the Bay system,
the problems facing it, and the policies and orograms designed to
help the Bay by providing opportunities for interpretive,
recreational, and leisure activities (hiking, bird watching,
canoeing, etc.). These activities will be promoted at
appropriate reserve sites where the natural area character of the
Reserve and ongoing research will not be adversely affected.

B. FRAMEWORK OF EDUCATIONAL PROGRAMS

_ The International Conference on Environmental Education held
in Belgrade (1975) and Tbilisi (1972) adopted the following goal:

"To develop a citizenry that is aware of, and concerned
about the total environment and its associated problems, and
which has the knowledge, attitude, motivations, commitment and
skills to work individually and collectively toward solutions of
current problems and the prevention of new ones."

We find this goal to be as valid today as when it was first
written. Our role as the DNERR environmental education and
interpretation program is to further this goal by being a part of
a network of delivery systems in the state, nation, and world.

In furthering this goal the Delaware Environmental Legacy
Report (1988) indicated that needs showed there should be two
major environmental education efforts in Delaware. One for
developing an environmental ethic in our youth and a second for
recognizing that environmental education is a continuing process
and should therefore also target adults and their understanding
of the environment.

The DNERR program will address both of these environmental
education efforts. It can do this first, by recognizing that for
youth in kindergarten through 12th grade the effort should be to
develop an awareness and attitude toward responsible
environmental stewardship. Second, for adults, continuing
education should occur for general public as well as for various
selected groups such as the managers, professionals, decision
makers, farmers, users, seniors, etc. and for support for higher
learning. It should include the development of basic concepts
about the environment as well as programming for specific
environmental issues.

This program will use the DNERR resource base and
participatory involvement to help people understand the
interactions and interdependencies between people and the
environment. With this knowledge people will understand the
consequences of their actions and become motivated to act on
themn.

It is expected that the DNERR will provide programs which
will progress from environmental awareness through environmental
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understanding to environmental action.

To meet the goals of the education program, both the
Blackbird and the St. Jones components will be available for
educational activities. The St. Jones component will be the site
of the DNERR Education and Research Center and therefore will
provide the resources for most of the educational progranms.

. Environmental education refers to the total environment
including natural, cultural, and historical components. This
program will include each of these components in its programming.
The impact of humans on nature cannot be ignored and for society
to solve its problems it must be addressed.

One major purpose of the educational program of DNERR is to
provide educational programs that will facilitate the information
exchange between the DNERR researchers and the end users and
decision makers. It is the role of the educator not only to take
the information discovered by the researchers and make the
potential users and decision makers aware of this discovery, but
also to assure that they have an understanding of the
interrelationships involved so that they can then properly act on
the discovery.

C. TYPES OF PROGRAMS
1. Activities

Both the Blackbird and St. Jones components will be able to

provide a variety of educational opportunities. Activities at
each component will be structured to take advantage of that
component’s resources. Examples of possible environmental

education and interpretation programs include:

* Guided and self-guided tours that will emphasize natural,
cultural and historical features. Self-guided tours may
be available for anyone including general public visitors
while guided tours are usually scheduled.

* Participatory, interactive, and multi-sensory educational
activities.

* Archaeological educational activities such as a sample
archaeological excavation. These activities are designed
to demonstrate the research techniques, as well as
showing the continued interrelationships of people with
this environment. With careful coordination with
professional .archaeologists, actual sites can sometimes be
used however more commonly a simulated site is developed.

* Tours, demonstrations, and talks on research that is being
or has been conducted at the Reserve. Researchers have a
direct role in the education program and should frequently
be involved in conveying this material to the appropriate
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audiences, Educators also help present research results.

Guidgd tours and activities in the marsh, river, and bay
portions og the estuary. These may use canoes or research
and education vessels.

Educational programs that help students understand the use
of research procedures or "teach-ins" that may help
educate end users or decision makers on estuarine research
and systens.

Educational materials, programs, and facilities that will
aid institutions of higher learning in their use of DNERR.

Internships for research and for education. The DNERR

provides an ideal site for students to intern to develop
their research and research application skills.

Educational interns with the DNERR Educational Program

will have opportunities to work with varied age groups in

numerous settings providing an excellent opportunity for

professional development.

Teacher training workshops or "in-service" programs will
provide teachers the opportunity to become aware of
educational resources available to them as well as to
continually upgrade teaching techniques. Delaware is
currently considering requiring teacher training for re-
certification. If adopted, this could create a
significant demand for these programs. Most surrounding
states in the region already have such a requirement.

Production of interpretive and educational materials such
as brochures, newsletters, articles, slide-shows, videos,
etc.

Outreach programs on estuarine systems for youth. Bus
costs seem to be one of the main reasons why schools limit
trips to environmental education sites. Outreach programs
of taking the material to the school is often a
substitute. In addition, when a school schedules a visit
to the Reserve, the outreach program may develop pre-trip
and post-trip visits to the school to provide a much more
meaningful and complete experience.

Adult programs for DNERR research efforts and findings,
resource protection, management and educators can be
presented on-site and as part of the outreach program.

Educational program involvement in research efforts. This
can often help both activities and will be encouraged

where feasible.
Programs (as well as facilities) will be especially

developed to be accessible by the handicapped whepeyer
possible. Special consideration will be given to activity
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location, activity selection, etc. to provide for maximum
program accessibility.

* Activ@t@es emphasizing interaction with the resources such
as seining, marsh sampling, bay study, marsh ecology, etc.
along with related follow-up laboratory experiences.

* Center exhibits to provide an aid to the educational
programs.

* Wayside ~exhibits on-site of specific resources to
help explain the site, system, or the research being
conducted there.

2. Exhibits

The planned St. Jones component of the DNERR includes the
John Dickinson Mansion & Plantation. This mansion is operated by
the Delaware Division of Historical and Cultural Affairs. Due to
the close proximity of the mansion to the DNERR Center and since
the John Dickinson plantation historically provided a cultural
link to the estuary, the mansion provides an extra opportunity
for public accessibility of DNERR educational materials.

The plantation is open to the public daily (except Mondays)
and provides public tours of the mansion. It is planned that as
a part of DNERR an outbuilding of the plantation will be expanded
to include DNERR exhibits. This exhibit theme will be the
cultural 1link between people and the estuary in the past and
continue the time to present environmental concerns.

Since the DNERR does not plan to emphasize general public
casual visitation at its Center, the plantation exhibits will
provide for much of this visitation. An additional benefit of
this linkage is in cost savings. The plantation site is already
staffed during normal general public visitation hours including
weekends. This will free DNERR education staff for regqular
educational programs.

It is expected that some exhibits will also be housed at the
Education and Research Center. These exhibits are intended to
(1) continue the link developed at the plantation site and carry
it to present environmental concerns and prevention of
environmental problems, (2) support exhibits for the educational
program e.g. teaching collections, live collections, concept
development, etc., (3) exhibits relating to research being
conducted at the DNERR components and (4) related exhibits
developed by cooperating agencies.

Longevity of these exhibits are expected to vary greatly
with some expecting to be long term support exhibits while others
may be short term or seasonal ones.

Wayside exhibits are also planned for both the Blackbird and
St. Jones components. These exhibits are located on the site of
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Yariogs resources that should be interpreted. They help viewers
identify the 1items they are observing, understand the systenms
underlying the resources or may explain the research project
under way for that site.

_ These wayside exhibits are typically fiberglas embedded
signs, metal photo signs, or shelters.

3. Trails

Trails will be constructed on both the Blackbird and st.
Jones components. Trails can provide for a unique recreational
experience, an area for research and educational program access,
and for access to and/or between points of interest.

DNERR trails will provide access to the marsh, water,
research sites, educational teaching stations, vistas, etc. One
trail will be constructed to provide access from the John
Dickinson Plantation to the Education and Research Center.
Boardwalks may be a necessary part of the trails to provide
access over wet areas.

A St. Jones Greenway has been proposed that would combine
efforts from state, county, and city governments, private
properties, as well as the DNERR . This function is expected to
be compatible with the overall purpose of DNERR. The specific
impact on the St. Jones component has not yet been determined
but is likely to be a trail paralleling the river. Access to
this trail will be determined in conjunction with the overall
Greenway plan and with DNERR policy.

Trails will be loops whenever possible. This will reduce
maintenance costs as well as provide for increased user interest.

Unless specifically authorized, trails will be for
pedestrian use only. No bicycle, horse, or motor vehicle use
will be permitted without the written authorization of the
reserve manager.

4. Individual Components

a. B8t. Jones Component

Since this component will house the Reserve Center, it will
be the 1location for the majority of the education and
interpretive programs conducted. The DNERR estuarine educator
will operate from this center and will develop site specific
programs and materials. Trails, boardwalks, and outdoor tga;h}ng
stations will be located here and may provide extra facilities
for convenient outdoor instruction. Boat docks with access for
canoes as well as loading space for a research and educational
vessel may also be on this component.
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b. Blackbird Component

This area will emphasize self-guided, self-conducted
tours and activities. Resources will be available for schools
and other groups to utilize the facilities without the direct
supervision of the DNERR education staff. Staff instructed
programming will be conducted for this component to provide the
appropriate contrasts for portions of an estuary with less
salinity.

5. Themes

The major themes for the DNERR includes reserve awareness,
natural resources, estuarine systems, interactions between people
and the estuary, and Reserve management.

6. Coordination
a. Coordination of DNERR

Education Coordinator will coordinate education programs for
the DNERR. The DNERR Education Coordinator will be the Chief of
Interpretive Services who operates educational and interpretive
programming from five centers and in locations throughout
Delaware. This position will assure coordination of the program
with other educational programs, and may be 1located at DNREC
Headquarters as well as operations from the DNERR Center.

The Estuarine Educator will direct the educational efforts
at both the Blackbird and St. Jones components. This position
will be housed at the Education and Research Center and will be
directly responsible for all interpretation, education programs,
special events, etc. for the Reserve. See the Administration
Plan for the organizational chart for these positions.

b. Coordination with the NERR System

Information publications will be distributed to the other
NERR managers around the United States. Interpretive or
Educational materials developed will also be made available upon
request. Information will be provided to NOAA periodically for
NERRS Status Reports. The Reserve Manager will communicate
directly and frequently with NOAA for numerous purposes including
education.

c. Coordination with other educational programs

The education coordinator will coordinate the DNERR
education and interpretation program with the educational
programs of public and private schools, governmental agencies,
private organizations, and colleges and universities in Delaware.
This coordination will attempt to further the overall goals of
environmental education (mentioned previously) as well as the
more specific estuarine educational goals of the DNERR.
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There are numerous groups in the state currently involved in
these estuarine education efforts. They include:

--Public Schools
--Private and Parochial Schools.

--Department of Public Instruction
(Science and Environmental Education)

--Department of Agriculture (Project Learning Tree)
--DNREC - various programs

--Conservation Districts

--Delaware Nature Society

—-Delaware Audubon Society

--Children’s Beach House

--Bombay Hook National Wildlife Refuge

-~and more

Colleges and Universities that have expressed interest
include:

Delaware State College

University of Delaware
(Cooperative Extension)

Wesley College
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XIV. VOLUNTEER PLAN

The Delaware Department of Natural Resources and
Environmental Control (DNREC) has through its Divisions utilized
volunteers in its programs for greater than two decades.
recently DNREC had hired a volunteer coordinator to assist in the
recruitment, placement, utilization, coordination, and
recognition of volunteers. In addition the Division of Parks and
Recreation has developed a volunteer corps for each of its full
time interpretive and educational centers. These volunteers
assist with conducting programs, staffing centers, maintaining
trails, developing exhibits, preparing brochures, and many other
facets of center work.

The Reserve is expected to develop a similar corps of
volunteers to help with the various aspects of reserve work,
assisting with research projects as well as educational
volunteers. It may include trail work, opening and closing the
Reserve, security awareness, research efforts and so forth.

It 1is anticipated that the Department’s volunteer
coordinator be located in the DNERR Center. This will aid the
development of the volunteer corps at the proposed DNERR
components by fostering a very close working relationship between
staff and the volunteer coordinator.
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XV. FACILITIES DEVELOPMENT PLAN

Facilities enhance access and use of Reserves and provide
support for education and research programs. The Department of
Natural Resources and Environmental Control has a critical need
for a facility to locate most of the Department’s biologists. The
goals and objectives of the DNERR program compliment the Fish and
Wildlife scientists needs to better manage estuaries and the
activities on adjacent lands that impact thenm.

A. CURRENT FACILITIES

The most important facility that currently exists is the
John Dickinson Mansion and outbuildings including a Visitors Barn
located within the St. Jones River component. The facility is
operated by the Bureau of Museums and Historic Sites and focuses
on the historical and cultural aspects of the John Dickinson
Plantation which boundaries nearly coincide w1th the DNERR St.
Jones boundaries.

The only other facilities that currently exists within the
proposed Reserve’s boundaries are a boat ramp, fishing pier and
parking lot on the south side of the St. Jones River operated by
DNREC.

Other support facilities exist adjacent to the Reserve such
as those located at the Logan Lane and Little Creek Fish and
Wildlife areas as well as the education and research facilities
and equipment located 6 miles from the Reserve at DNREC’s
headquarters. Some of their values are discussed in other
sections, especially the Research plan.

B. PLANNING AND DEVELOPMENT FOR FUTURE FACILITIES

An Education and Research Center is planned to serve as the
focus of the Reserve and the facility to accommodate many of the
State’s field experts in estuarine management.

1. 8ite Needs

The first five years of the Management Plan will be
concentrated on the development of the Education and Research
Center and the expansion of the John Dickinson Mansion’s Visitors
Barn. Other Reserve facility needs are discussed in various
sections of the Plan such as trails, boardwalks, and boat access.
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EDUCATION AND RESEARCH CENTER

A survey was sent to approximately 50 agencies, schools,
environmental and cultural resource organizations. After
interviewing the respondents who indicated an interest in co-
locating in an estuarine education an research facility, it was
determined that there is a need for a multi-purpose education and
research facility of about 20000 sq. ft. to enable the DNREC to
meet a variety of needs. These same needs also were outlined in
the Department’s strategic plan.

The facility preferred location is on the north side of the
Sst. Jones river between the Dickinson Mansion and the
Department’s Logan Lane Tract. The estimated cost is projected
based on Kent County building costs and would include:
architectural and engineering costs for an expandable structure,
septic, well, interior plumbing, electric, heating and air
conditioning, finished interior walls and movable floor to
ceiling partitions, ceiling and floors, as well as all site
access, parking, and landscaping needs. The building will be in
the Mansion’s historic zone which will require the portion facing
the Mansion to be '"historically" in context, while the rear
(facing the marsh and the St. Jones River) will be glass, open
and highly functional.

The building will be phased with the laboratory wing and
central services in Phase One with construction paid by state and
federal funding . The State and federal funds will continue to be
used for the Second Phase which will include the construction of
the Education section and the finishing of offices, public
display areas, auditorium, conference rooms, resource library,
and other education and interpretation facility needs.

Federal funds are authorized to match equally State funds
for the construction of NERRS facilities. The DNERR Education and
Research Center will accommodate many estuarine specialists who
will greatly enhance the DNERR and NERRS programs. Some of these
specialists that will be located full time at the Center will
have job duties outside of the objectives of the DNERR.
Therefore, the State will fund the Center at more than 50% of the
construction cost based upon NOAA/State allocation plan.

CONSIDERATIONS FOR PHASE ONE (information from Architect’s
scoping plans)

DNERR Management and Operations

TOTAL DNERR DNREC
- 7 Offices = - 700 sqft 400 300
- Library = 1000 1000
- Storage,Halls,
utility,displays,
class/conf. rooms
restrooms,etc = 3900 3750 150
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DNERR Research

Fish & Wildlife Scientists (including DNERR visiting researchers)
TOTAL DNERR F&W
- Chemistry Lab = 800 sgft 400 400
- Biology Lab = 800 400 400
- 24 Offices = 2000 400 1600
- Storage,halls
etc = 2400 1800 600
DNERR Education
TOTAL DNERR P&R
- Education Lab = 1000 sqft 1000 T
- 8 Offices = 800 300 500
- Storage,halls,
etc = 1000 S00 100
TOTAL = 14400 sqft 10350 4050

DNERR FACILITY NEEDS
(based on DNERR survey results)

1. A. Display space___

1_ yes
Occasional__ Y

no B. Sales area_ 1 no

Permanent Y

__yes

2. Group space
A. Conference rooms__z__yes no ; capacity 50 each_seats
B. Auditorium __yes no ; capacity 200 . seats
C. Classrooms __Yyes no ; capac1ty 35 each seats
D. Library 1 yes no ; size_800__sq ft
E. Outdoor classroom/Lab 4 yes no
F. Amphitheater 1__vyes no ; capacity 200__seats
G. Observation
a. Deck_ 1 yes no
b. Tower_ 1 _ yes no
3. Office space__Y_yes__ no
number of offlces 25__ ; approximate sq ft_5000

4. Laboratory space
AO
B. Biological
C. Chemical

D. Visiting scTZntlsts

5. Storage space__

Educational

1l yes_

(for 50 FTE’s;including swing & rental off.)
DNREC DM = 7 people (A,PM,EC,AQ,RC,VC,S,)
Div. of F&W = 25 people
Div. of P&R = 2 people

Rental = 12 people (NACD,Wesley,UofD Ag)
Swing = 4 people (DNS,SJRWA,other non-profits)
1__yes no ; 900_sq ft
1 _Yes_ no ; 600 _sq ft
yes no ; 400 _sq ft
__Yes no ; _200_sq ft
no ; _2000_sq ft
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6. Dormitories
A. Youth yes__X_ no ; capacity
B. Adults___ yes X no ; capacity

7. Outside needs

A. Parking_ 50__spaces ;B.visitors_100_ _maximum spaces
C. Loadlng dock 1__vyes no

8. Location needs (within St, Jones DNERRS Site)

A. Water access__ Y —_Yes___ no ; type of boat_cance__ _
B. Wooded_ Y yes no ; C. Open__ Y vyes no

D. Farmlands__Y yes no

E. Wetlands__Y vyes no

9. Other needs (This is a listing of a variety of needs that may
arise - please check all that might be of interest to you. Feel
free to add any others.)
A. _Y Special water purity
B. Y Cllmate control
a. Air conditioning Y _
b. Humldlty Y
c. Heatlng‘ _
_Y_Computers
_Y Printers
Y Photocoplers
Y Laboratory equipment
a. Balances_Y__
b. Mlcroscopes Y_
c. Ovens_Y_
d. Furnaces_Y_
e. pH meters Y

f. Other Water analysis kits; Exhibit lighting; Tissue

o0

preparation machine; Walk-in freezer & refrig.;
Weight scales 300 # cap. wf-lift

G. Specialized major equipment such as
a. Carbon-nitrogen-sulfur analyzer Y _
b. Particle counter Y _
c. Liquid scintillation counter
d. Electromagnetic current meter Y
e. Spectrophotometer Y
f. Fluorometer_ Y
g. Other_Vacuum filter system; Chemical hood; Cryotome

H. Small boats :
a. Size(length)__18 _ft_
b. Outboard size(h.p.) 40
c. Carrying capac1ty(1bs ) 1800 __

d. Primary uses_Collection of data; I & E Tours
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I.

zZ.
AA.
AB.

Field Hydrological Monitoring

a. Fixed station,continuously-reccording tide

gauge_Y
b. Portable water level recorder Y

Cc. Fixed station,continuously-recording current

meter_Y_

d. Portable flow meter Y

e. Fixed station,continuously-recording
salinometer Y

f. Portable salinometer,refractometer Y

g. Fixed-station, contlnuously recording
thermometer_Y_

h. Portable dissolved oxygen meter Y_

i. Portable pH meter Y

j. Secchi disks Y

k. Water collection bottles(Niskin,Kemmerer) Y

1. BOD sampler Y _

m. Other_ Fixed station continuously recording dissolved

oxygen meter

. Field collection gear :

a. Fish seines_Y_

b. Fyke nets,hoop nets_Y_

c. Otter trawls_Y_

d. Benthic grabs,corers,dredges_Y_
e. Benthic sieves,strainers_Y_

f. Plankton nets_Y_

g. Other_Cannon or rocket nets; Radio telemetry equipment_

Weather station_Y_
Boat docklng fac111t1es Y ja.dry_Y b.wet_Y_c.
d.piers_Y_
Aquariums_Y_ a. salt Y b.fresh Y _
Plant & animal collectlons Y_
Trails_Y_
Shelters Y
Observation blinds_Y_
Information kiosks_Y_
Recreational equipment_Y_
Canoes_Y_
Ranger re51dence Y
Food service Y_
Kitchen_Y_
Boats Y
Vehicles ATV’s
Tractors_Lawn_mower__Snow_removal_
Heavy equipment

ramps_Y__

Fuel storage Y_
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AC. Equipment storage_VY
AD. Security_Y ;personnel Y equipment Y
AE. Other

10. Comments

Note:

Summary needs of the DNERR Education & Research Center:

22500 sg ft (Common space = halls -~ 2000; display-1000;
sales - éoo; auditorium/conf/classrms - 8000; restrms -
400; lobby - 1000; = 14600 sq ft + 9900 sq ft individual
needs = offices - 5000; library - 800; ed lab - 900; bio
lab - 600; chem lab-400; visitors lab - 200; storage -

2000) .
These figures have been modified by an architect’s scoping

of the Center. Further modifications are expected during the
detail design phase.

(see figures 8 - 13 for alternative conceptual plans).
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FIGURE 10

DNERR Education and Research Center
Alternative Conceptual Plan
(Preliminary site)
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Alternative Conceptual Plan
(Preliminary first floor plan)
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Alternative Conceptual Plan
(Preliminary second floor Plan)
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The DNERR Center serves two key Department objectives: the
need to replace the historic "Stone Tavern" with a mocdern
efficient environmental field research and operations Laboratory;
and the need to address the educational program required to
develop an "environmental ethic" among all users of our fragile
coastal ecosystems.

The Department does not have a facility which will permit
the public display of the many programs offered for coastal
resource management. The Department’s Fish and Wildlife
scientists are operating out of a building in excess of 150 years
old with 3 to 4 individuals assigned per rocom. In addition, a wet
laboratory is necessary, particularly for fisheries scientists
who operate out of a totally inadequate, poorly functional space
in the Tavern. When hazardous chemicals are used, the entire
building is at risk of contamination. There is no space available
for educational or interpretative needs and demands of academic
institutions, public groups and organizations.

The development and operation of a Delaware Estuarine
Reserve Education and Research Center provides a forum for
collaboration of the State’s efforts in Resource Protection,
Environmental Education, Applied Research, and Historical and
Cultural Preservation. Multi-departmental objectives will be
accomplished. The federal NERRS financial and technical
assistance will link Delaware’s estuarine management efforts both
regionally and nationally for the achievements that shared
technology will bring.

Consequences of Not Funding

The major concern if funding is not obtained is the means by
which required scientific research and education can be
effectively achieved. The current building is suspect in relation
to building and safety standards. Existing staffing is already
beyond available facilities (Staff Scientists are operating out
of their homes and briefcases). The efficiency of DNREC’s Fish
and Wildlife scientific expertise will continue to be compromised
at the expense of our diminishing natural resources.

The lack of required matching funds will prevent the
opportunity to maximize DNREC’s natural resource management
expertise and the need to meet the demands for information and
solutions to coastal resource degradation that decision makers
require.

There is no other state-owned space available in the central
state area. Due to the specific use of this facility for coastal
education, research, offices, labs, and habitat access there is
no lease/purchase or long-term lease arrangement available and
cost effective. :
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Major renovations and addition to the Stone Tavern are not
feasible due to insufficient land, historic status of the
building, and high renovation cost that would apply to any retro-
fitting of an existing structure that this project would entail.

Alternative locations outside the boundaries of the DNERR
components would not be eligible for federal assistance.

VISITORS BARN EXPANSION

The John Dickinson Mansion’s Visitors Barn is planned to be
expanded to include an area that will be dedicated to the
Reserve. The location of the Barn is within the St. Jones
component and is ideal for receiving casual visitors. The State
Bureau of Museums and Historic sites will present a historical
and cultural use of the Reserve with an overview of the estuarine
values that have been important to these uses. This will allow
the focus of the Education and Research Center to receive

visitors that have more than a casual interest in estuarine
management and uses.

2. Costs

Education and Research Center

Architecture/Engineering.....eceveveveevnnnn. $ 165,000
Construction. v niineeeetneennenensennnns 2,500,000
CoONtiNgeNCY. .. ettt eeeeeennesennannn. feeeaas 100,000
FUYNitUL .t veeenvrrsoseaosnssoocsososccsonasea 50,000
Telephone Equipment....oeeeesseececcenroonnns 10,000
ComputersS. ...cciciieienneneensocananss ceeeenene 50,000
Laboratory Equipment.......... e e 115,000
TOTAL .t et e eesvennoenoocensennnaeensnns e $2,990,000

Visitors Barn Expansion

Architecture/Engineering.............. P aaeaaa $ 9,000
CONStrUCtioN.ccieeersesaessessccocesonssannan 100,000
CoNtinNgenNCY e ccoesecsoersecsssssssoosnsasscncas 5,000
FUrNitUre. .. .vciierrcneceenoroancosssnssnsans 2,000
DisSplaysS...ccveeiirerecnnnnsannennannns P 10,000

POTAL. e et eeeeessasseacscsnssanssansasseaaanssd 126,000
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3. Environmental Assessment and Engineering Report

The Education and Research Center will be located as close
to the tidal wetlands of the St. Jones River as practical (there
will be no wetlands disturbance). In order to achieve this
desired location, the structure will be in or near the 100 year
flood zone and near the effects of shoreline erosion. The
facility will be designed to be located on upland that is
currently cleared agricultural lands with a buffer zone that will
protect the effects of the projected 100 year migration of the
shoreline. The structure will be elevated above the projected
flood elevation. The Center will be located within the historic
Dickinson Plantation. A section 106 Pre-construction Historical
and archaeological investigation will be performed. Any historic
or pre-historic sites that may be disturbed by the construction
of the Center will be mitigated.

The Center site location is between two runway approaches of
the Dover Air Force Base. The Air Installation Compatible Use
Zone (AICUZ) study prepared by the Base indicates that the
preferred Center locations are not within accident potential
zones nor within intolerable noise level areas. Also to be noted
that the development of the Center and the operation of the
Reserve will not increase hazards to the aircrafts such as
increased bird populations that could cause problems to Jjet
engines. .

C. SCHEDULE FOR CAPITAL IMPROVEMENTS

Years:

YEAR 1
Education and Research Center

Design & Engineering......c.ce.a... e ...$ 165,000
YEAR 2
Education and Research Center

Site Preparation & Construction..............$1,500,000
Visitors Barn

Design & Engineering......ceeeeececessnsccass$ 9,000
YEAR 3

Education and Research Center .
Construction, Furniture & Equipment....... ...$1,325,000

Visitors Barn

Site Preparation & Construction,
Furniture & DisplayS..ccceeecssccceccccacccse $ 117,000
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D. MAINTENANCE

Education and Research Center

Annual Operating Costs
Maintenance.....
EneYgy.cecvecess
Roads & Grounds.
Custodial.......

TOTAL.......c...

Visitors Barn Expansion

Annual Operating Costs

Maintenance.....
Energy..ceceeees
Roads & Grounds.
Custodial.......

TOTAL....eesacan
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XVI. OTHER ALTERNATIVES CONSIDERED

In addition to the p;eferred alternative, other alternatives
are dlgcussed, including no action, alternative sites,
alternative boundaries, and alternative management strategies.

A. NO ACTION ALTERNATIVE

Under the no action alternative, the Delaware NERR designation
would not be pursued. The St. Jones River and Blackbird Creek
sites are still listed in the Delaware state-wide land protection
program, however other funding and management approaches would

have to be devised to protect the current values of these
estuarine sites.

B. ALTERNATIVE SITES

Several other sites were considered, however these were
rejected in favor of the proposed DNERR St. Jones River and
Blackbird Creek sites because of their representative ecological
diversity of the Middle Atlantic region, compatible land uses in
the buffer areas, and the willingness of the private landowners
to participate in the development of the DNERR.

C. ALTERNATIVE BOUNDARIES

Alternative minimum boundaries, that encompase regicnal
representative ecological units, for the proposed Reserve are
considered, however the preferred boundaries encompass entire
watershed units and thus are the most desirable.

D. ALTERNATIVE MANAGEMENT STRATEGIES

Alternative management plan options were considered,
including establishing management of the Reserve within one of
the Divisions of DNREC. The uniqueness of the proposed DNERR
requires management responsibilities of the Divisions of Fish and
Wildlife, Parks and Recreation, Soil and Water Conservation, and
Water Resources within DNREC. Therefore it is logical for DNREC
Department Management to be the lead agency that will coordinate
with its Divisions, the Department of State’s Division of
Historical and Cultural Affairs and the many other agences and
organizations that will be involved with the operations of the
Reserve.

E. ALTERNATIVE PACILITY LOCATIONS

The location of the Education and Research Center was
another alternative considered. The St. Jones River site is the
preferred location due to its proximity to DNREC Headquarters and
other support group offices and facilities. The limiting factors
for the siting of the Center within the St. Jones component are
the hazard and noise zones of the Dover Air Force Base and the
availability of suitable uplands, both of which should be able to
be agreed upon to the satisfaction of all concerned parties.

109



XVII. AFFECTED ENVIRONMENT

LOWER ST. JONES RIVER

A. ST. JONES COMPONENT PHYSICAL ENVIRONMENT

1. Climate

Central Delaware has a climate with well-defined seasons.
The Atlantic Ocean, Delaware Bay, and Chesapeake Bay exert
considerable modifying influence on the climate. Easterly winds
off the Atlantic Ocean and Delaware Bay tend to raise the winter
temperature and to lower the normal summer temperature. This
temperate, rather humid climate is typical of most coastal areas
of the Middle Atlantic States.

The warmest period of the year is the last part of July,
when the maximum afternoon temperature averages 89 degrees F.
Temperatures of 90 degrees or higher occur on an average of 31
days a year. Extremes of 100 degrees or more can be expected 1
year in 4. The coldest period is the last part of January and the
beginning of February, when the early morning temperature
averages near 24 degrees. The average number of days when the
minimum temperature is 32 degrees or lower is 90. Temperatures of
0 degrees or lower can be expected 1 year in 6.

The annual precipitation averages 46 inches. The monthly
distribution is fairly uniform during the year. The average
seasonal snowfall (October through April) totals 16 inches,with
snowfall ranging from only a trace to more than 45 inches.
Drought may occur in any season, but a serious drought is most
likely in summer. Thunderstorms average 30 days a year with
three-fourth occurring between May and August. Tornadoes average
only one a year throughout Delaware causing 1little damage.
Hurricanes occur in Kent County about once a year, usually in the
period August through October with minor damages. The prevailing
winds are from west to northwest most of the year but are more
southerly in the summer. The average annual windspeed is about 9
miles per hour, but winds of 50 miles per hour or more accompany
severe thunderstorms, hurricanes, and general winter storms
(northeasters).

2. Hydrology

The Lower St. Jones River is tidally influenced, with a mean
tidal amplitude at the river mouth of almost 5 feet. (U.S. Dept.
of Commerce, 1989). Tidal amplitude is somewhat attenuated
upstream in the area of Barkers Landing. River widths within the
lower basin typically range from 125 to 200 feet, with channel
depths of 5 to 15 feet at low tide.

The expansive tidal wetlands of the lower St. Jones River

basin were parallel-grid-ditched for saltmarsh mosquito cgntrol
during the 1930’s, and these ditches were last reexcavated in the
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mid-1960’s. This grid-ditching radically altered wetlands surface
hydrology. While the grid-ditches eliminated some mosquito
breeding, the basic engineering concepts of grid-ditching for
pest control efficacy were not sound, and today much of the grid-
ditched marsh in Delaware must be treated with aerially-applied
1nsect1c1qes and is scheduled for further treatment with newer,
more environmentally-compatible techniques having high pest
abatement efficacy (e.g. Open Marsh Water Management) . Much of
the standing water habitat associated with pools and pannes of
the marsh surface was lost as a result of the parallel-grid-
ditches (which were spaced about 150 feet apart). Today, even
though the grid-ditches of the St. Jones River basin haven’t been
recleaned for 25 years, most of the marsh’s aguatic habitat
continues to be drair>d at low tide. Almost all tidal wetlands
in Delaware have been parallel-grid-ditched, as has over 90% of
the coastal wetlands from Maine to Virginia.

The entire St. Jones River watershed drains an area of
approximately 54,000 acres of east central Kent County. Fifty~-
one percent of this drainage basin 1is agricultural, 11 percent
urban, and 38 percent <classified as "other" (primarily
forest/woodland). Water gquality within the Lower St. Jones River
is subject to periodic degradation. Depressed dissolved oxygen
levels are common to this section of the river during the summer
months, possibly due to natural benthic demand or influx of
naturally anoxic water from adjoining wetland areas (DNREC,
1988). Base nutrient levels (nitrogen and phosphorous) are
considered to be low to moderate. After the advent in 1973 of
the Kent County Regional Treatment Plant on the Murderkill River
near Frederica, most all discharges of treated or partially
treated sewage into the St. Jones River had ceased by the 1980’s.
However, PCB levels in fish flesh from the St. Jones River has
prompted a human health advisory against fish consumption, in
effect since 1988. Salinity levels throughout this section vary
seasonally, with a typical range between 3 and 20 parts per
thousand, dependent upon distance upstream from Delaware Bay and
recent rainfall events.

3. Geology

The St. Jones component is within the Coastal Plain Province
approximately 45 miles south of the Appalachian Piedmont Fall
Zone. The Piedmont-type rocks are covered by a thick wedge of
unconsolidated and semiconsolidated sedimentary rocks. The oldest
and most extensive of these sediments are at the base of the
Potomac Formation and are about 120 million years old. It
consists of color-banded clays with interbedded sands which
eroded off the ancestral Appalachian Mountains. The Magothy
Formation was deposited next with its very distinct white sands
and black lignite suggesting a transitional environment from
stream deposits to marine, much 1like that found in a delta.
Layered on top of the Magothy are marine formations of Cretaceous
through Eocene age with the Piney Point Formation being the
youngest. Above this is an unconformity which represents a gap in
the sedimentary record during which no sediments have been
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preserved (Oligocene age). Later, the sea again covered most of
Delaware and deposited the Chesapeake Group (Miocene age). This
group consists of interbedded silts and sands and reaches a
thickness of 400 feet at the St. Jones. Many of the sandy layers
contain important supplies of water for municipal and industrial
use in the Dover area. The repeated advance and retreat of
continental glaciers during the past one to two million years
(Pleistocene age) caused drastic changes in relative sea level
and the configuration of streams draining from the glaciers. The
resultant Columbia Group and Formation consists of channel
deposits from meltwater runoff which supplies most of the sands
and gravel for construction. Sand and gravel are the most
important mineral resources in Delaware with the most potential
source for Kent County being in and around the St. Jones
component area.

4. Topography

The St. Jones watershed is a plain that slopes gently up-
ward and westward from the Delaware Bay to the Chesapeake Bay
watershed at a high of 72 feet creating a gradient of only 4 feet
per mile over the length of the 15 mile watershed. At the reserve
component the width of the watershed is only 2 miles with a
maximum elevation of 20 feet causing only a slightly steeper
gradual gradient.

B. ST. JONES COMPONENT BIOLOGICAI. ENVIRONMENT

1. Flora

Much of the area adjacent to the river is vegetated by
intertidal persistent emergent wetlands, typically extending 500
to 3500 feet from the river’s edge. These wetlands are vegetated
primarily by saltmarsh cordgrass, Spartina alterniflora, which is
Zone I tidal wetlands as classified in An Atlas of Delaware’s
Wetlands and Estuarine Resources (Daiber et al, 1976). In the
Lower St. Jones River watershed, over 90% of the tidal wetlands
are Zone I habitat. Patches of Zone II wetlands, dominated by
saltmeadow cordgrass (Spartina patens) and saltgrass (Distichlis
spicata) which in combination form the salt hay community, are
scattered throughout the higher elevations in Zone I. Big
cordgrass, S. cynosuroides, and common reed, Phragmites
australis, are found along creekside levees and in the backmarsh
near the upland edge. Wetland areas upstream of Rt. 113 at
Barkers Landing are vegetated primarily by mixed stands of S.
alterniflora and S. cynosuroides. Wetland shrub species
(groundselbush, Baccharis halimifolia, and marsh elder, Iva
frutescens) also occur in tidal wetland areas of higher
elevation. A limited  amount of palustrine forested wetlands
occur at the head of the numerous tidal creek tributaries to the
St. Jones River. Wetland types in the Lower St. Jones River
estuary, according to the classification scheme of the USFWS’s
National Wetlands Inventory, are given in Fig. 14. Some upland
agricultural areas are also included within the component.
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2. Fauna

The Lower St. Jones River site 1is the proposed focal
component of Delaware’s dual-component Research Reserve. Its
location adjacent to the intensively-managed Ted Harvey
Conservation Area gives the area a diversity and abundance of
fish and wildlife as great as any area in the State. In
addition, the possible extension of the Reserve boundaries to
include an area of nearby Delaware Bay bottom will further
complement the diversity of fauna at this component. Based upon
surveys conducted on the adjacent State Wildlife Area, nearly 100
species of birds may be found on the Reserve site, including
ducks, geese, wading birds, shorebirds, raptors, upland game
birds, and song birds. Particular importance is attached to
black duck, mallard, gadwall, bluewinged teal, wood duck,
bobwhite guail, ringnecked pheasant, American woodcock, and
mourning dove because of their importance as game birds and their
occurrence as nesting species in the wetlands and upland fringe.
Avian species such as the blacknecked stilt, black tern, American
avocet, and black skimmer are relative newcomers to the area, and
their occurrence 1is believed to be closely allied to the
construction of impounded tidal wetlands on the Ted Harvey

Conservation Area. Many incidental or infrequent visitors have
also been observed, and provide an annual attraction for many
bird watchers from all over the eastern seaboard. Important

raptors that have been seen on the site include osprey, peregrine
falcon, Cooper’s hawk, red-tailed hawk, rough-leyged hawk,
Northern harrier (marsh hawk), and great horned owl. In
addition, at least 11 species of warblers and over 20 species of
shorebirds frequent the site in varying numbers during migration
periods. The critical nature of the Delaware Bay shoreline just
east of the proposed component as foraging habitat for migratory
shorebirds, especially during late May and early June when the
horseshoe c¢rabs are spawning on the beaches, has led to the
designation of this shoreline as part of the Western Hemisphere
Migratory Shorebird Reserve Network.

All mammals common to Delaware can be found in the wetlands
and forest fringes of the Lower St. Jones River. The white-
tailed deer, cottontail rabbit, gray squirrel, raccoon, red fox,
opossum, and woodchuck are abundant game animals, while muskrat,
mink, and otter are the primary furbearers taken by trappers
within the proposed Reserve and adjacent marshes. Hunting and
trapping are intensively regulated on the adjacent State Wildlife
Areas for public enjoyment, with such activities on the private
lands within the proposed Reserve controlled by the property
owners. Habitat management within the adjacent State Wildlife
Areas has demonstrated successful techniques for maintaining high
game populations consistent with an optimum annual harvest.

Many reptiles and amphibians occur on the proposed
component. Six species of turtles, several types of snakes,
frogs and toads, and salamanders have been found, associated with
habitats that range from uplands and forested wetlands to
freshwater marshes and tidal ponds. Educational and research
opportunities are good for this group of fauna.
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The Lower St. Jones River and nearby Delaware Bay bottoms
serve as nursery and feeding habitats for many estuarine fish and
shellfish. Important commercial and sport fish include white
perch, blueback herring, summer flounder, American shad,
alewives, menhaden, catfishes, eels, mullet, weakfish, bluefish,
and striped bass. Forage and mosquito-predacious fishes are
abundant in the main river, tidal creeks and pools, including
s?icklebacks, sheepshead minnow, bay anchovy, mummichog, and
silversides. Both the Lower St. Jones River and adjacent
Delaware Bay bottom have historically supported extensive oyster
beds which have been seriously depleted in recent years. The
blue crab is currently important, both commercially and as a
recreational source. There is an excellent opportunity to
conduct research necessary to restore or maintain shellfish
resources, both at and away from this component.

_— ., eSS s e ) e Al

The St. Jones DNERR component spans the interface between
two environmental zones of importance in prehistoric settlement
systems. Both the mid-drainage and coastal zones provided
favorable settings for large and small settlements, and the
diversity of floral and faunal species where these two zones come
together provides a particularly rich resource base for hunting
and gathering peoples. Sites in this area provide an opportunity
to study human adaptation to a developing estuarine environment
over more than 8,000 years. In the mid-drainage section of the
study area, there is a medium probability of base camps and
procurement sites from the Archaic Period (6500 B.C. to 3000
B.C.) and the Woodland II Period (A.D. 1000 to A.D. 1600). There
is also a high probability for the entire range of Woodland I
Period (3000 B.C. to A.D. 1000) sites. For the coastal segment,
there is a medium probability of Archaic procurement sites and a
high probability of Woodland I and Woodland II base camps and
procurement sites.

A total of 32 prehistoric archaeological sites in the upland
areas fringing the marsh along the St. Jones River DNERR
component have been reported in the Cultural Resource Survey
maintained by the Delaware Bureau of Archaeology and Historic
Preservation. In 1978, the entire area was subjected to a
reconnaissance 1level survey conducted by the Kent County
Archaeological Society (KCAS), a chapter of the Archaeological
Society of Delaware, under a survey and planning grant from the
National Park Service. Professional supervision was provided by
the Division of Historical and Cultural Affairs (HCA). The
survey covered St. Jones Neck (on the north side of the St. Jones
River) and the northern portion of Murderkill Neck (on the south
side of the St. Jones River. Fieldwork for this survey included
controlled surface collection by walking over cultivated fields
in parallel transects about 10 meters apart. Each fielad
containing artifacts was assigned a site number. Separate
artifact concentrations in each field were defined as subareas
and designated by letter.
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As a result of this survey, significant archaeological sites
on the north side of the St. Jones River were nominated to the
National Register of Historic Places as part of a multiple
resource nomination for St. Jones Neck. The boundaries of the St.
Jones Neck Historic District have been defined to include
historical archaeological sites and buildings which preserve
elements of the 18th and 19th century architecture and settlement
pattern (see figure 15). Architectural survey south of the St.
Jones River has been completed at the reconnaissance level, but
evaluation is not complete.

In addition to these 1location/identification surveys, the
area around the Lower St. Jones River component has been included
in studies which focused on the development and testing of models
for prehistoric settlement. The first of these studies was
conducted by the University of Delaware Center for Archaeological
Research (Custer and Galasso 1983), and was designed to test non-
quantitative settlement models for Delaware’s Low Coastal Plain.
Site data from this study were used to develop a quantitative
predictive model for site 1location using LANDSAT-generated
environmental data (Custer, Eveleigh, and Klemas 1983). This
LANDSAT-generated model was then tested in a later study (Gelburd
1988) .

In the 1980’s two studies were conducted that involved
archaeological testing in the St. Jones DNERR component area. A
survey of the proposed dualization of Rt. 113 between Little
Heaven and Dover AFB was completed by the Delaware Department of
Transportation (Cunningham 1980). Surface collections from five
sites were reported and two sites were recommended for further
testing. Site 7K-F-88 contained prehistoric and 17th century
historic components, while site 7K-D-35 appeared to be an early
Woodland I microband base camp with intact deposits below the
surface.

Further research was carried out by the University of
Delaware Center for Archaeological Research at the Barker'’s
Landing site (7K-D-13) in 1983. Testing and controlled surface
collections revealed that the artifact assemblage came primarily
from mixed plowzone/surface contexts. The types of ceramics

recovered however were diagnostic of the early Woodland I period

and included Marcey Creek, Seldon Island, and Wolfe Neck wares as
well as fragments of stone bowls made from steatite. These
ceramics represent a time range from 2000-500 B.C.
Concentrations of argillite were associated with adjacent fire-
cracked rock concentrations. These features also contained
steatite sherds, points and bifaces. The production of usable
tool forms from argillite blanks was a major activity and may be
related to the production of generalized fish processing tools
(Custer 1984:10). The Barker’s Landing site was located at the
oligohaline boundary, or freshwater/saltwater interface,
reconstructed for initial Woodland I times (Belknap and Kraft
1977, Custer 1989:223). The rich estuarine resources along the
mid-drainage zone provided a highly predictable environment with
a high potential for population growth. Consequently the
Barker’s Landing site became an important social center for the
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processing and redistribution of argillite in the early Woodland
I exchange network.

A review of site locations and existing collections from
Murderkill Neck on the south side of the St. Jones was conducted
by the Delaware Department of Natural Resources and Environmental
Control (DNREC) in 1991 in order to provide a more complete
evaluation of cultural resources from both sides of the St. Jones
DNERR component. This review focused on the mapping and
identification of prehistoric site collections from the 1978 KCAS
study. Colonial period historic collections, often from the same
locations as prehistoric sites, are currently undergoing analysis
by Charles Fithian, Curator of Archaeolecgy at the Island Field
Archaeological Museum and Research Center. These historic period
collections indicate intense occupation beginning in the last
quarter of the 17th century.

The majority of the sites are multi-component micro-band
base camps. Base camps included ceramics and a variety of stone
tools, while procurement camps were more limited in the variety
of tools and included no ceramics. At least 20 base camps and 10
procurement sites are present in the study area, while 2 site
locations were based on information from local collectors with no
other information available. Sites 7K-D-12 and 7K-D-13 are
contiguous and represent the only macro-band base camp within the
St. Jones DNERR component. Artifact concentrations and features
from this site complex were scattered over a half mile wide area.
No other sites are as extensive.

Based on the available surface collections, no sites
produced any reliable projectiles diagnostic of the Archaic time
period (6500-3000 B.C.). Site 7K-D-35 did produce an Eshback
point which may be one of the earlier point styles found on St.
Jones Neck. A total of 24 sites produced ceramics or projectiles
points diagnostic of the Woodland I period (3000 B.C. to 1000
A.D.), while 21 sites produced artifacts diagnostic of the
Woodland II period (1000 A.D. to 1600 A.D.). A total of 6 sites
were undefined as to temporal period because of the limited size
or absence of the collection.

Because the Woodland I period spans so large a time period
it is useful to separate this period by diagnostic changes that
were occurring in the cultural complexes. These changes are most
readily identified by differences in the methods of producing
ceramics through time. The early Woodland I, or Barker’s Landing
complex (2000 to 500 B.C.) is identified with the use of steatite
bowls or steatite tempered ceramics. Twelve sites included
ceramics or stemmed points diagnostic of the early Woodland I
period. This includes 7K-D-6, 7K-D-12, 7K-D-13, 7K-D-35, 7K-D-
42, 7K-D-45, 7K-D-47, 7K-D-48, 7K-D-52, 7K-F-13, 7K-F-81 and 7K-
F-97. The Barker’s Landing site (7K-D-13) was a large macro-band
base camp located at the oligohaline boundary c.a. 2000 B.C.. The
remaining sites appear to be micro-band base camps.

The Wolfe Neck (500 B.C. to 0 A.D.) and Carey (0 @.D. Fo 500
A.D.) complexes appear to witness a slight contraction 1in the
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number of s}tes occupied. A total of six sites produced
Coulbourn, Wilgus or Nassawango types of ceramics attributed to
the Wolfe Neck complex (7K-F-21, 7K-F-81, 7K-F-93, 7K-D-45, 7K-D-

47, and .7KTF-86). Eight sites produced Mockley ceramics
characteristic of the early Carey complex (7K-F-13, 7K-F-88, 7K-
F-93, 7K-F-96, 7K-F-84, 7K-F-86, 7K=-D-45, and 7K-D-47). Macro-

band base camps for these respective complexes were relocated two

and three miles further upstream as the freshwater/saltwater
interface continued to move inland.

The Late Carey (500 a.D. to 1000 A.D.) complex brought a
resurgence in the number of sites occupied in the Coastal Zone.
A total of eleven sites produced Hell Island ceramics associated
with this complex. These sites are 7K-D-6, 7K-D-47, 7K-D-48, 7K-
D-58, 7K-F-13, 7K-F-21, 7K-F-81, 7K-F-88, 7K-F-86, 7K-F-93, and
7K-F-96. No macro-band base camps have been found located
anywhere on the St. Jones River for this time period, or for that
matter, in Kent County. Custer (1989:295) has interpreted the
change in settlement patterns for the Late Carey complex as one
of groups choosing fission over the social investment and

controls necessary for further political evolution. Many
questions remain to be resolved as to the ties and relationships
between these groups. In particular what were the critical

factors that allowed expansion of social groups into the cocastal
zone again.

The Woodland II period (1000 A.D. to 1600 A.D.) continued
the same pattern of population growth in the Coastal zone that
had begun during the Late Carey complex. A total of 21 sites
produced triangular projectile points or ceramics identified with
this period of occupation. Of these sites, 16 included Townsend,
Killens, or Minguanon ceramics; however twelve sites produced
both the ceramics and diversity of tools associated with base
camps. These were 7K-D-6, 7K-D-12, 7K-D-13, 7K-D-45, 7K-D-47,
7K-D-48, 7K-F-86, 7K-F-88, 7K-F-21, 7K-F-93, 7K-F-13 and 7K-F-96.
A few small macroband base camps are located on the St. Jones
River during the Woodland II period, but most of the larger sites
of this time span are located further south along the rivers of
the coastal zone. Settlement changes for this period included
the disappearance of previous lithic exchange systems, the
development of sedentary, or village lifestyles, and the
appearance of agricultural food production.

While these studies have served to locate and identify a
large number of prehistoric and historic archaeological sites,
little has been done to study these sites in detail. ©None the-
less, it is clear that the prehistoric sites along the St. Jones
River provide an opportunity to study human adaptation to a
developing estuarine setting over more than 8,000 years.
Ecological information preserved in datable archaeological
contexts in these sites can contribute to a greater understanding
of manner in which the St. Jones estuary developed. The historic
period sites include the earliest settlements in Kent County
(e.g. Kingston-Upon-Hull, Town Point), and offer an opportunity
to study the early period of European settlement away from
population centers such as New Castle and Philadelphia. The John
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Dickinsgn Plantation and Mansion, on the north side of the St.
Jones River and east of Rt. 113, is within the boundaries of the

proposed DNERR. The mansion, furnished with antiques, was the
chllqhood home qf John Dickinson (1732-1808), "Penman of the
American Revolution." The outbuildings and landscaping are done

to recreate the property as it was in the early 19th century, and
as such the complex is a significant educational and tourist
center. These sites also offer an opportunity to study <the
development of historic patterns of estuarine exploitation.

D. §ST. JONES ZONING AND LAND USE

All zoning and land use in the Lower St. Jones River
component is Agricultural-Conservation, with exception of an
adjacent parcel of 306 acres which is zoned Industrial-General,
owned by a sand-and-gravel excavation business, west of Rt. 113

and on the river’s north side. This one exception to the
Agricultural-Conservation zoning is shown by cross-hatching in
Fig. 16. A conditional use permit for operation of a borrow pit

for sand-and-gravel excavation was granted by Kent County Levy
Court in January, 1990, for the upland area of the 265-acre
parcel adjacent to the eastern side of the Industrial-General
property. Ancther borrow pit application for a property west of
Rt. 113 but on the south side of the river was not approved by
the County last January. All future requests for borrow pit
operations in Kent County have been suspended from consideration
until the County formulates and implements new regulations for
the siting and operation of borrow pits.

The two borror pit operations will be completely outside of
the maximum boundaries identified for the St. Jones component.
Only the Wetlands portions of the Industrial-General zoned
parcels have been considered for inclusion in the Reserve.

Two considerations that have been addressed for the Lower
St. Jones River area are flight paths and noise levels of
aircraft taking-off or landing at Dover Air Force Base. Only a
very small portion of the proposed DNERR component’s buffer area
is within the "Accident Potential Area" identified by the Base,
and all of this area within the proposed component is west of Rt.
113. An upland area within the Reserve boundaries east of Rt.
113 is the most probable location for a visitors center and
support facilities, and is not within a "High Noise Area"
(greater than 75 db) as identified by the Base, although a
portion of this location may be in a lower "Noise Level Area"
(70-75 db). However, this identification as a lower "Noise Level
Area" is not uncommon for much of the residential areas of Dover.

The predominance of the Agricultural-Conservation zoning
over several thousand acres of the proposed component, with the
agricultural flavor that this imparts throughout the lower St.
Jones River basin, in conjunction with consideration of air
traffic patterns from Dover Air Force Base in terms of facilities
sitings, should be conducive to and permit operation of a NERRS
program in the Lower St. Jones River estuary.
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UPPER BLACKBIRD CREEK

A. BLACKBIRD COMPONENT PHYSICAL ENVIRONMENT

1. Climate

- The Blackbird Creek component has a humid, continental
climate that 1s modified by the Ocean and Bays. The component is
only 20 miles north and along the Delaware Bay coast from the St.
Jones component and experiences similar climatic conditions as
that described for the St. Jones.

2. Hydrology

Much of the upper Blackbird Creek is tidally influenced.
The mean tidal amplitude at Taylors Bridge is almost 3 feet (U.S.
Dept. of Commerce, 1989). The most landward reaches of this
upper segment are non-tidal. Typical creek widths within the
upper creek range from 150 to 200 feet in the tidal section, to
only several feet wide in the non-tidal areas nearer the
headwaters. Salinities range from O ppt (freshwater) in the
headwater areas to as high as 7 ppt at the lower end of the
Reserve at Taylors Bridge (salinities at the mouth of Blackbird
Creek connecting to Delaware Bay may go as high as 10 ppt).
Water depths in Upper Blackbird Creek range from over 15 feet
deep in the center channel at high tide near Taylors Bridge, to
less than two feet in the upstream center channel at low tide.
The upper Blackbird Creek is often characterized by wide mudflats
in the creek corridor at low tide. Emergent intertidal wetlands
dominate the areas along the tidal section of the creek.
Wetlands edges along the non-tidal section of Blackbird Creek are
dominated by palustrine forested wetlands.

The entire Blackbird Creek watershed has a drainage area of
about 20,000 acres. Fifty-one percent of the basin is considered
agriculture, 1% urban, and 48% "other" 1land uses (mainly
forested). Basic water quality within the Blackbird Creek system
is considered good. Bacteria levels are, however, sometimes
considered excessive, apparently due to non-point sources (DNREC,
1988). Nitrogen and phosphorous are considered to be present at
low to moderate levels.

The Upper Blackbird Creek is a relatively undisturbed
section of a large, tidal wetlands system fringed by oak-beech-
maple forest and open farmland. Waters of the proposed Reserve
vary in salinity from 0 ppt at the inland extreme to 7 ppt at the
seaward end at high tide during 1low rainfall periods.

3. Geology
The Blackbird component is within the Coastal Plgin Province
approximately 25 miles south of the Appalachian Piedmont fall

Zone and displays essentially the same geological characteristics
as that described previously for the St. Jones.
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4. Topography

The Upper Blackbird Creek watershed slopes gently upward and
westward from the Delaware Bay to the Chesapeake Bay watershed at
a high of 82 feet creating a gradient of 16 feet per mile over
the length of the 5 mile watershed. At the reserve component the
elevation varies from 0 to as much as 57 feet in as little as a
quarter mile with gently rolling slopes for approximately 2 miles
to the extent of the watershed.

B. BLACKBIRD COMPONENT BIOLOGICAL ENVIRONMENT

1. Flora

The wetlands vegetation of the Upper Blackbird Creek estuary
is characterized by two major zones as classified in An Atlas of
Delaware’s Wetlands and Estuarine Resources (Daiber et al, 1976).
Zone I covers the easternmost seaward quarter of the component.
This zone, known as the saltmarsh cordgrass marsh, is dominated
by saltmarsh cordgrass (Spartina alterniflora). This stout,
erect grass occurs as a tall-form near the water’s edge, with a

smaller dwarf-form behind it extending to the level of mean high

water. Some fringes of this zone have common reed (Phragmites
australis). Other associated species found at slightly higher

elevations are saltmeadow cordgrass (Spartina patens), big
cordgrass (Spartina cgcynosuroides), salt grass (Distichlis
spicata), salt wort (Salicornia spp.), high tide bush (Iva
frutescens), and groundsel bush (Baccharis halimifolia).

Most of the lower Blackbird Creek estuary has been overrun
by phragmites, forming a dense, monotypic cover over vast
expanses of wetlands. This incursion has also occurred upstream
into some of the more seaward portions of the proposed Reserve
component.

The upper landward 3/4 of the component is characterized by
the highly diverse Zone V transition marsh. ©No single species
dominates this transition zone; it is a varied mixture of species
grading from the cordgrass marsh to a freshwater marsh. Species
found in this zone are saltmarsh cordgrass, big cordgrass, common
reed, marsh mallow (Hibiscus palustris), three-squares (Scirpus
spp.), cattails, (Typha spp.), wild rice (Zizania aguatica),
arrow-arum (Peltandra virginica), pickerel weed (Pontederia
cordata), and salt-marsh water hemp (Acnida cannabina). This
area often has extensive mudflat habitats exposed within the
creek corridor at low tide.

The upland fringe included in the component is a mixture of
shrub and tree species. Typical of this area are white oak
(Quercus alba), southern red oak (Quercus falcata), post oak
(Quercus stellata), loblolly pine (Pinus taeda), red maple (Acer
rubrum), sweet gum (Liguidambar styraciflua), American holly
(I1lex opaca), black cherry (Prunus serotina), sassafras
(Sassafras albidum), flowering dogwood (Cornus florida), tulip
poplar (Liriodendron tulipifera), arrowwood (Viburnum spp.), and
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blackberry (Rubus spp.).

The wetlands types of the Upper Blackbird Creek according to
the USFWS’s classification scheme (National Wetlands Inventory)
are given in Fig. 17.

While not part of the proposed Reserve, the non-estuarine
wetlands west of Rt. 13, further upstream of the Reserve, are
interesting habitats for study, particularly in terms of their
unique biotic assemblages and their unknown interactions with
downstream, estuarine areas. Much of this non-tidal palustrine
wetlands habitat is found in Blackbird State Forest and in other
forested areas south of Townsend, all within about 5 miles from
the center of the proposed Reserve. While most of the wetlands
of this area are dominated by maple-gum associations, there are
dozens of Delmarva Bays scattered throughout this region. These
topographic swales or depressions, none larger than a few acres,
are wetlands unique in terms of their geology, hydrology, and
biota.

2. Fauna

Its isolation from human disturbance, diverse freshwater
food plants, and abundant aquatic invertebrate populations make
it an attractive waterfowl breeding area. Black duck, mallard
and wood duck are among the most common nesting species. During
the spring and fall migration periods, extensive use is made of
the area by most waterfowl in the mid-Atlantic region, including
Canada geese, greenwinged teal, bluewinged teal, gadwall,
pintail, wigeon and shoveler. Because of the habitat’s
particular importance to black duck, its protection from further
degradation will help to maintain a species of special concern.
Wading birds, shorebirds, and raptors also frequent the area for
breeding, migration, feeding and resting. The most common
species include great blue heron, great egret, snowy egret,
glossy ibis, yellowlegs, sandpipers, kestrels, marsh hawk, osprey
and bald eaqle. During a site selection field trip in April,
1990 to the Upper Blackbird Creek, a pair of bald eagles was seen
perched in a tall tree on an island in the middle of the proposed
Reserve. Because of the inland location from the open tide
marsh, use by most wading birds and shorebirds may be limited,
but the extent of use of the broad mudflats at low tide is
unknown at present. The area is probably of high importance to
raptors because of its remote 1location and abundant prey
populations. Numerous species of passerine birds also utilize
both the wetlands and surrounding forest for food, cover and
nesting.
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Almost all mammals common in Delaware are found in the
wetlands and wooded fringe of this component. The forests
support deer, fox, raccoon, skunk, opossum, rabbit and squirrel,
while large numbers of muskrat occur in the brackish and
freshwater wetlands, together with beaver and river otter in

lessgr numbers. Trapping of furbearers, and waterfowl and deer
hunting, are popular activities that annually remove a
harvestable surplus. An excellent opportunity to view and

photograph wildlife is afforded by a canoce trip down this very
beautiful waterway.

The Blackbird Creek estuary provides important nursery and
feeding habitat for several species of fish including white and
channel catfish, weakfish, hogchoker, white perch, black drum,
bay anchovy, menhaden, spot and eels, together with a diversity
of benthic organisms including blue crabs. Sport fishing is also
a popular activity at this component for species such as white
perch, carp, yellow perch, and catfish. In the more landward
recesses of the Reserve, where the waters are essentially fresh,
the following fish species are frequently encountered: American
eel, eastern mudminnow, redfin pickerel, golden and spottail
shiners, creek chubsucker, pirate perch, brown bullhead, white
and channel catfishes, yellow perch, white perch, pumpkinseed and
bluegill sunfishes, and tesselated darter. These fish
populations and waterfowl both make use of numerous aquatic
insects found here, including members of the families Corixidae,
Notonectidae, Dyticidae, Gyrinidae, Gerridae, and cChironomidae.
Numerous shnakes, turtles, frogs and toads, and salamanders are
resident of the component, utilizing both aquatic and terrestrial
environments.

The Upper Blackbird Creek component represents a tidal
brackish and freshwater habitat differing in estuarine plant and
animal communities from the Lower St. Jones River component. As
such, 1t offers unique and specialized opportunities for
research, education, recreation and management. Its inclusion in
the Delaware NERR System ensures representation of a broad group
of estuarine habitats ranging from fresh to saline.

A Ny & ELZIAL X T2 AT LE AL M e ]

The Upper Blackbird Creek DNERR component spans the
interface between two environmental zones of importance in
prehistoric settlement systems. Both the mid-drainage and
coastal zones provided favorable settings for large and small
settlements, and the diversity of floral and faunal species where
these two zones come together provides a particularly rich
resource base for hunting and gathering peoples. Sites in this
area provide an opportunity to study human adaptation to a
developing estuarine environment over more than 8,000 years. In
the mid-drainage section of the study area, there is a medium
probability of base camps and procurement sites from the Archaic
Period (6500 B.C. to 3000 B.C.) and the Woodland II Period (A.D.
1000 to A.D. 1600).
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There is also a high probability for the entire range of Woodland
I Period (3000 B.C. to A.D. 1000) sites. For the coastal
segment, there is a medium probability of Archaic pProcurement
sites and a medium to high probability of Woodland I and Woodland
ITI base camps and procurement sites.

A total of 73 prehistoric archaeological sites in the upland
areas adjoining the Upper Blackbird Creek DNERR component have
been reported in the Cultural Resource Survey maintained by the
Delaware Bureau of Archaeology and Historic Preservation. The
western half of this upland area (Fig. 18) has been subjected to
reconnqissance level survey for archaeoclogical sites by the
University of Delaware Center for Archaeological Research (UDCAR)
as part of a planning study conducted for the Delaware Department
of Transportation (DelDOT) (Custer and Bachman 1986). The
eastern half of the upland area was surveyed by the Delaware
Department of Natural Resources and Environmental Control (DNREC)
in order to provide a more complete cultural resources inventory
for the Upper Blackbird Creek DNERR component.

Fieldwork methods for both surveys relied extensively on
surface survey techniques, although there are certain differences
which must be kept in mind in comparing the results of the two
surveys. In the UDCAR survey, the surface survey techniques
were more controlled, and designed to determine the extent of
sites as well as their presence. Furthermore, subsurface testing
was used in areas where surface visibility was 1limited. This
means that the site inventory is probably somewhat more complete
for the western half of the study area. On the other hand, there
were very few areas in the eastern part of the study area which
would require subsurface testing to identify sites.

Although the boundary between the UDCAR survey and the DNREC
was arbitrarily defined by the requirements of the DelDOT
planning study, it also coincides with a change in topography.
From west to east, the character of the stream valley changes
from a narrow floodplain with steep boundaries to a broad marsh
with more gradual upland edges beginning at the confluence of
Blackbird Creek with Beaver Branch. East of the boundary, there
are few landforms which extend above the 50 ft. contour interval,
while to the west topographic highs above 50 ft. are common.
Bay/basin features are more common west of the boundary between
the two studies. These differences are reflected in differences
in the frequency and character of sites in the two survey areas.
Six of the nine base camps in the UDCAR survey are found on
landforms above the 50 foot contour interval and are adjacent to
bay/basin features. East of the confluence with Beaver Branch
there are few landforms above 50 feet and all six of the base
camps in the DNREC survey are situated on ridges between the 10
and 30 foot contours bordering the floodplain.
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FIGURE 18

Historical and Cultural characteristics of the
Upper Blackbird Creek DNERR Component
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In their analysis of the DelDOT study, Custer and Bachman
(1986:130, 146) identified an extensive pattern of prehistoric
use of bay/basin features as food provisioning and procurement
site;. These closed hydrologic features were found to be
especially prevalent on broad nearly level ridges from Blackbird
Landing west to the headwaters of Blackbird Creek. Nearly 90
percent of the surveyed bay/basin features in the Blackbird
segment of the UDCAR survey were associated with prehistoric
materials and virtually all of them were exploited during the
Woodland I time period (Custer and Bachman 1986:48,136).

The UDCAR survey identified 59 of the 73 sites identified
within the DNERR study area. Fifty of these sites were small
procurement stations containing a few flakes or broken and
discarded tools. Nine sites were identified as base camps, which
are found in settings where food resources are highly predictable
during certain parts of the year. These sites are generally
larger in size and in the concentration and diversity of
artifacts than procurement sites. Base camps were further
differentiated on the basis of size and the available resource
acquisition area into micro-band and macro-band base camps when
possible.

One of these base camps was occupied during the Archaic
Period, from about 6500 to 3000 B. C., as indicated by the
presence of bifurcate projectile points. Woodland I sites are
identified by the presence of a variety of stemmed projectile
point styles. Sites occupied during the 1latest of the
prehistoric temporal periods, the Woodland II Period, are
identified by the presence of triangular points. Ceramic styles
are often more sensitive to patterns of temporal change, but none
were found during the survey and they seem to be relatively rare
for Upper Blackbird Creek as a whole (Custer and Bachman
1986:Table 2, Plate 6). Three base camps identified in the UDCAR
survey had both Woodland I and II components, three base camps
produced diagnostic Woodland I types of artifacts, and two base
camps produced no diagnostic artifacts. 1In the DNREC survey, one
site was identified as a Woodland II base camp, and four other
base camps could be assigned to the Woodland I Period. A sixth
base camp could not be clearly assigned to any prehistoric
period, but was probably occupied at least during the Woodland I

Period. Of the 56 procurement sites identified in the project
area, only 5 produced diagnostic artifacts (Custer and Bachman
1986, App VII): one was multi-component, one was from the

Woodland II period, and three were from the Woodland I period.

In summary, the Blackbird Creek uplands and stream courses
were intensively exploited by Woodland I hunting and gathering
groups in the period from 3000 B.C. to A.D. 1000. The large
number of bay/basin features in proximity to the interface
between mid-drainage and coastal settings favored the
establishment of sites of large size and permanence at the
convergence of these zones. Changes in settlement patterns by
Wwoodland II (A.D. 1000 to A.D. 1650) times focused food
acquisition strategies primarily on the estuarine resources 1in
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the floodplain rather than the uplands (Custer and Bachman
1986:128, 144, 150). Both the number of sites and the size of
sites decreases during the Woodland II periocd in the High Coastal
Plain physiographic province, of which Blackbird Creek is a part.

Nothing 1is known about the Contact Period in the Upper
Blackbird area. This period spans the time from the first
contact of Native Americans on the Delmarva Peninsula with
Europeans (about 1600) to their disappearance as recognizable
tribal groups in the first half of the 18th century. This area
has been identified as a focus of European settlement in the
17th century, although no sites from this time period have been
identified in archaeological collections. The earliest historic
period settlement in the study area is represented by the
Huguenot House, which 1is listed on the National Register of
Historic Places. This house was built early in the first quarter
of the 18th century, and was expanded by the second generation of
owners. It is significant as an example of the prosperous
farmer’s residence of pre-revolutionary Delaware. The house and
much of its surrounding acreage was purchased in early 1990 by
Holger H. Harvey, who was instrumental in the State’s acquisition
(Wwith State funds) for the DNERR program of a key parcel of
wetlands having an associated upland buffer/access strip, both of
which were partitioned from the tract previously forming the
Huguenot House property bought by Mr. Harvey. The remaining
standing structures in the area adjacent to the Upper Blackbird
Creek component are agricultural complexes dating primarily to
the 19th century. Reconnaissance level survey for this area is
complete, although it is possible that some structures dating
after 1860 were not recorded.

D. BLACKBIRD ZONING AND LAND USE

All of the properties within the proposed Upper Blackbird
Creek component and the surrounding properties are within a
county agricultural district, and the zonings are either for
farming or single family residential use (Fig. 19). None of the
present uses appear to be detrimental or adverse to the proposed
operation of a DNERR component. Land use codes on Fig. 16 range
from vacant lots to campgrounds to cropland as follows:

000 - Vacant Land

001 - Associated Parcel, Vacant or with
Auxiliary Improvement

011 - One Family Platted

015 - One Family Unplatted

134 - Campgrounds

901 - Crop .

902 - Forest/Woodland

903 - Other

The Upper Blackbird Creek area is only about 26 miles from

downtown Wilmington. This area, like much of southern New c§st1e
County below the Chesapeake and Delaware Canal, is either
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undergoing rapid residential development or is on the verge of
doing such. With the completion of the "Rt. 13 Relief Route,"
which will be built over the next several years, the rate of
development of southern New Castle County will accelerate even
faster, with the area serving essentially as a "bedroom
community" for urban workers commuting to Wilmington, Newark or
other urban centers. The DNERR can help to guide and lessen the
environmental impacts of this inevitable development for lands
around the Blackbird Creek watershed.

The planned route of the Rt. 13 Relief Route will affect the
most landward portion of the Upper Blackbird Creek DNERR
component. The Relief Route where it crosses Upper Blackbird
Creek will do so at a location about 1000 feet to the east of the
present location of Rt. 13. Since the upper end of the proposed
Reserve is at Rt. 13, the Relief Route will be placed 1000 feet
inside the proposed boundaries of the Reserve. Discussions with
the Delaware Department of Transportation (Division of Highways)
indicate that most of the evironmental impacts will occur during
construction, and all steps will be taken to minimize detrimental
impacts. The engineering design of the Relief Route where it
passes over the upper Blackbird Creek corridor will be done in
such a manner that minimum permanent loss of wetlands occurs.
Essentially, when the Relief Route 1is completed, the
environmental ambiance now associated with Rt. 13 will have moved
about 1000 feet to the east. In a proposed Reserve river
corridor of 5.7 miles, about 3.3% of the corridor would have been
encroached, but the type of upstream habitat altered by the new
route is still well represented throughout a ouple of miles
downstream from the project.

In order to provide a positive benefit to the Upper
Blackbird Creek DNERR component, the Delaware Division of
Highways was receptive to the idea of creating a canoe access
site for the Reserve in conjunction with the Relief Route. This
might be done at the uppermost end of the proposed Reserve, on
the east side of the present location of Rt. 13. This would
greatly help provide an appropriate type of water access to upper
Blackbird Creek. Water access throughout the proposed Reserve is
limited, so it will also be necessary to explore creation of an
access point for motorized small boats, perhaps at Blackbird
Landing, Taylors Bridge or another location. The Division of
Highways might also be of assistance with this effort.
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XVIII. ENVIRONMENTAL CONSEQUENCES OF THE PROPOSED DNERR

A. GENERAL

Establishment of the proposed Delaware National Estuarine
Research Reserve will have a net positive impact on both the
natural environment and the human environment.

Negative impacts of the construction of the Estuarine
Education and Research Center and associated public access
facilities will be minimized by proper and informed site
selection and construction details under the highest regard for
the natural environment.

The primary impact on the natural environment will be long-
term protection of the natural resources of the Reserve, such as
the natural biota and their habitats. This is an obvious positive
impact. Impacts of the education and research programs will be
positive because they will supply information which will lead to
better management of estuarine resources. Impacts on water
quality will be positive in the buffered core areas and positive
to negligible in other areas.

Impacts on the human environment include mostly positive
impacts. Scientific and educational benefits will be positive.
Traditional uses of the Reserve’s land and water areas will not
be hampered, and may be enhanced. Effects on employment will be
negligible. Minor negative fiscal impacts may occur due to
decreased tax revenues. Infrastructure impacts will be minor.
Aesthetic impacts will be positive. Cultural resources are
protected by the management plan with most impacts being positive
with some construction impacts being mitigated.

B. SPECIFIC IMPACTS
1. Construction

The construction of the Education and Research Center along
the St. Jones River will take place on a small area of existing
cleared upland with the most sensitivity to the adjacent wetlands
and woodland fringe. The location of the Center is between two
airforce approach runways, however not within accident potential
zones or high noise areas. Other construction (such as
construction of boardwalks, trails, docks, observation decks, or
parking lots) may take place over a broader area of the Reserve,
put will be minor .and unobtrusive and will cause minimal
disturbance. oOverall impacts from construction will be
negligible. Necessary permits and agency approvals will be
obtained with the intent to demonstrate the best methods to
reduce potential negative impacts.
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2. Visitor yse

Visitor use is expected to increase due to the formation of
the Reserve. The proposed action will result in more visitors for
education and to a lesser degree research and allowed traditional

uses. Designation may decrease the number of illegal activities
in the two components.

The John Dickinson Mansion and visitors barn planned
expansion for DNERR is expected to receive the walk-in visitors.
The visitors barn is on a controlled ten acre site operated by
the state Bureau of Museums and Historic Sites.

The anticipated visitors toc the Reserve due to the newly
formed Education and Research Programs will not cause significant
negative impacts on the natural environment because: 1) these
visitors will be directed away from sensitive areas of the
Reserve; 2) groups of visitors will be well supervised; and 3)
these visitors will be oriented to the fragility of the Reserve’s
resources before use. The designation of the Reserve should not
affect the number of visitors for traditional legal activities,
such as hunting and fishing. Designation may have a positive
impact by decreasing poaching, 1littering, vandalism, driving of
off-road vehicles, and other harmful activities in the Reserve.
These activities may decrease due to: 1) education of the 1local
communities about the fragility of estuarine systems and the
purpose of the Reserve; and 2) the presence of staff,
researchers, and education visitors on the sites.

Public access policies will be developed, implemented and
enforced. These restricted access policies will serve to control
visitor use. Any environmental effects of visitors to the Reserve
will be carefully monitored. The carrying capacity for visitor
use at each component will be determined. Exceeding the carrying
capacity could have significant negative impacts on the natural
and human environment of a site. Visitor use will be monitored
and access policies will be enforced so that the carrying
capacity will not be exceeded. Only visitor use which has minimal
effects on the environment will be permitted.

3. Impacts on the Natural Environment
a. Wetlands, Uplands and Open Water/Habitat

Establishment of the proposed DNERR would ensure long-term
protection of the wetland, open water, and upland areas which are
the productive habitats of diverse flora and fauna populations.
This will have significant positive impacts on these habitats.

Education and research programs will have a net positive
effect on habitats. The programs will be managed so as to cause
minimal disturbance to the environment. They will increase
knowledge and understanding of estuarine systgms leading to
improved care and management of these valuable habitats.
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As previously detailed, construction and visitor use will
have negligible effects.

b. Biota

The long-term protection of habitats ensured by designation
of the proposed DNERR will serve to benefit the natural biota.
Monitoring of rare and endangered species may lead to State or
national protection measures which will benefit these species,
Government regulations and owner policies dealing with the
harvesting of natural resources (e.g. hunting, fishing, and
zoning regulations) will not be changed by designation. Overall
the impact on the biota will be positive.

c. Water Quality

Impacts on water quality will be positive in some areas and
negligible in others. Protection of the wetlands in the Reserve
ensures the continued buffering action of wetlands. Protected
wetlands will help to maintain or improve water quality by
decreasing sediment, nutrient and chemical loads in open water
areas. Updating and improving conservation plans, including Best
Management Practices (BMP’s) for non-point sources of pollution,
on buffer areas will also improve water quality. The plans for an
on site waste disposal system for the DNERR Education and
Research Center will be carefully reviewed to ensure that the
effects of the system on water quality are negligible. Water
guality monitoring will be a major part of the research and
monitoring programs of the Reserve. This monitoring may lead to
better management practices in the future which should continue
to improve water quality.

5. Impacts on the Human Environment
a. 8cientific and Educational

Designation of the Reserve will make a valuable resource,
protected field laboratories, available on a long-term basis to
local public and private research organizations and institutions.
Education programs will benefit the State and region by providing
opportunities for groups and individual citizens to increase
their awareness, understanding of estuarine systems and
participation in the protection of them. Sound, informed coastal
management decisions resulting from dissemination of research
results to coastal managers and users will benefit the local
community, the State, the region, and the nation.

b. Traditional Uses
The establishment of the proposed estuarine Reserve will not
restrict traditional uses of the environment and it may enhance

these uses. For example , improved water qua}ity result;ng from
protection of the Reserve may enhance fishing activities.
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Designation will also provide long-term assurance that natural

resources §nd benefits of the area will be available for future
use and enjoyment.

c. Employment

No jobs will be eliminated by the designation of the
Reserve. A few permanent full or part-time jobs may be created,
such as the estuarine educator, realty specialist, aquatic
educator, and other on-site staff. Temporary employment will be
provided during the construction of the DNERR Center and other

facilities. Overall effects on employment of the local community
are negligible.

d. Public Participation

Designation of the Reserve creates excellent opportunities
for local citizens to become aware of and involved in decisions
and programs affecting the Delaware Bay and other estuaries of
the Mid-Atlantic region. Volunteers, students, and advisory
committee members gain greater understanding of estuarine
systems, the problems facing them, and policies and programs
designed to help them. In return, they provide valuable new ideas
and solutions and provide the time and energy to implement some
of them. The Reserve programs will provide citizens with the
opportunity to gain tremendous satisfaction and gratification by
contributing individual knowledge and talents to the collective
effort of understanding and protecting our precious estuaries.

e. Fiscal

The existence of a National Estuarine Research Reserve in a
community could have positive impacts on the value of lands
abutting the sites. As the amenities of the estuary are
preserved, the adjacent properties may become more desirable and
valuable.

The designation of DNERR may cause some tax revenue losses
as properties are bought and conservation easements are placed on
privately owned lands.

f. Infrastructure: Public Roads and Parking Areas,
Potable Water Supplies, Bewer Systems, and Enerqgy Supplies

The construction of a public access road, parking lots,
water well, on-site sewer system, electric and telephone 1lines
will need to be provided to the Education and Research Center.
Although the Center will be only six miles from the urban center
of the State Capitol,. its proposed site is nearly one mile from
the nearest public road, telephone and electric services. All
- infrastructure listed above is proposed to take place on
currently cleared upland areas which will cause the minimum
negative impacts to the surrounding environment.
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g. Aesthetic

Designation of the Reserve will protect the existing natural
beauty of the lower St. Jones River and the upper Blackbird
Creek, and will make this beauty more available to the
surrounding communities through public access. The St. Jones
River, from the Bay through the City of Dover, has been nominated
as a State model greenway. Reserve interpretation and education
programs will enhance the public’s awareness and appreciation of
the aesthetic as well as the practical values of estuaries. Many
education activities will use a multisensory approach, helping
people to gain familiarity with and enjoy the resources of the
estuary through seeing, hearing, smelling and feeling. Passive
enjoyment activities, such as watching and listening to birds or
sketching estuarine scenes, will be encouraged. Designation will
have a significant positive impact on aesthetics.

h. Cultural Resources

Cultural resources such as historical and archaeological
sites and artifacts will be protected and enhanced. These
resources will also be made more available to the public through
education programs. Designation of the Reserve will have a
significant positive impact on cultural resources.

i. Public Access

Public access for educational, observational and other
passive activities will be promoted through the construction of
the DNERR Center, trails, boardwalks, and observation points and
the provision of boats for education and research programs.
However, access to the Reserve will be monitored and controlled
and access policies will be implemented and enforced. Designation
will have a positive effect on public access.

C. Irreversible or Irretrievable Commitment of Resources

No resources will be irreversibly or irretrievably lost. On
the contrary, designation of the proposed DNERR will provide
long-term protection of their natural and cultural resources.

D. Possible Conflicts Between the Proposed Action and the
Objectives of Federal, State, Regional and lLocal Land Use Plans,
Policies, and Controls for the Area Concerned.

The establishment of the proposed DNERR will not be in
conflict with the objectives of federal, state, regional, or
local land use plans, policies, and controls. The proposed action
is consistent with all relevant regulations. The Reserve will
cooperate with all federal, state, and local agencies whose
jurisdictions affect the proposed DNERR sites and comply w@th
their regulations. All necessary permits and agency approval will
be obtained for Reserve construction and other activities. The
proposed Reserve is crossed by flight tracks of the Dover Air
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Force Base. However, the development of the Center and operations
of the Reserve is consistent with the Base’s Air Installation
Compatible Use Zone study especially concerning accident
potential zones and noise level areas. The Reserve’s intent is to
preserve the habitats, not increase attractions for birds that
could cause problems with aircraft engines, therefore consistent
with the policies of the Department of the Air Force.

Local Activities Which May Effect Sites

The U.S. Route 13 relief route has the largest potential for
effecting areas immediately adjacent to the Reserve boundaries.
There are 3 primary activities associated with the relief route
that will need to be monitored closely: 1) The construction of
the highway adjacent to the upper reaches of the Blackbird Creek
component; 2) The existing and potential sand and gravel borrow
pit operations adjacent to the upper reaches of the St. Jones
River component; and 3) The potential commercial and residential
development that accesses to the controlled highway planned near
the proposed Reserve’s components could have on the DNERR
programs. The defined boundary alternatives considered these
potential conflicts, therefore boundaries are located and include
buffer areas adequate to preserve the integrity of the key 1land
and waters for their long term research and education values.

The DNERR management plan clearly emphasizes coordination

and cooperation with existing local, state, regional, and federal
estuarine programs and with local and state education systems.
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XXII.

BASE RESOURCE INFORMATION

A. PLANT SPECIES LISTS

1. 8t. Jones River

PLANT SPECIES IDENTIFIED IN THE ST. JONES RIVER COMPONENT

Scientific name

Acer rubrum

Alnus serrulata
Amelanchier arborea
Amelanchier canadensis
Antennaria plantaginifolia
Apios americana
Ascyrum hypericoides
Asplenium platyneuron
Aster novi-belgii
Baccharis halimifolia
Cakile edentula
Carpinus caroliniana
Celtis occidentalis
Clethra alnifolia
Cornus florida
Diospyros virginiana
Distichlis spicata
Erigeron annuus
Eupatorium hyssopifolium
Eupatorium serotinum
Fagus grandifolia
Gaylussacia dumosa
Gaylussacia frondosa
Hamamelis virginiana
Heterotheca subaxillaris
Hibiscus palustris
Ilex opaca

Ilex verticillata
Impatiens capensis
Iris versicolor

Iva frutescens
Juniperus virginiana
Kalmia latifolia
Kosteletzkya virginia
Leersia oryzoides
Lobelia cardinalis
Lonicera japonica
Lycopus americanus
Magnolia virginiana
Mikania scandens
Nyssa sylvatica
Oenothera biennis
Osmunda cinnamomea
Phragmites australis
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Common Name

red maple
common alder
downy juneberry
oblong leaf juneberry
plantain-leaved pusseytoes
groundnut
St. Andrew’s cross
ebony spleenwort
New York aster
groundsel bush
sea rocket
ironwood
American hackberry
sweet pepperbush
dogwood
persimmon
saltgrass
daisey fleabane
hyssop-leaved boneset
late-flowering boneset
American beech
dwarf huckleberry
tall huckleberry
witch-hazel
camphorweed
swamp rose mallow
American holly
winterberry
spotted touch-me-not
larger blue flag
marsh elder
red cedar
mountain laurel
seashore mallow
rice cutgrass
cardinal flower
Japanese honeysuckle
water horehound
sweetbay
climbing hempweed
sourgum
common evening primrose
cinnamon fern
common reed
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Scientific Name

Pilea pumila

Pluchea purpurescens
Polygonum punctatum
Prunus serotina
Quercus alba

Quercus falcata
Quercus michauxii
Quercus palustris
Quercus phellos
Quercus prinus
Quercus rubra

Rubus sp.

Sagittaria latifolia
Salix nigra
Sassafras albidum
Saururus cernuus
Scirpus robustus
Smilax rotundifolia
Solanum carolinense
Solanum nigrum
Solidago bicolor
Solidago rugosa
Spartina alterniflora
Spartina cynosuroides
Spartina patens
Vaccinium corymbosum
Viburnum nudum
Viburnum recognitum

2. Blackbird Creek

PLANT SPECIES IDENTIFIED IN THE UPPER BLACKBIRD COMPONENT

Scientific Name

Acer rubrum

Acnida cannabina
Amelanchier canadensis
Apios americana

Asclepias incarnata var. pulchra
Baccharis halimifolia
Bidens laevis

Carex stricta

Cephalanthus occidentalis
Clematis virginiana

cornus amomum

Cornus foemina ssp racemosa
Cornus florida

Cuscuta gronovii

Distichlis spicata
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Common Name

Clearweed
saltmarsh fleabane
water smartweed
blackcherry
white oak

spanish oak
basket oak

pin oak

willow oak
chestnut oak

red oak
blackberry
common arrowhead
blackwillow
sassafras
lizard’s tail
stout sedge
common greenbrier
horse nettle
black night shade
silverrod

rough-stemmed goldenrod

saltmarsh cordgrass
big cordgrass
saltmeadow cordgrass

common highbush blueberry

possum haw
northern arrowwood

Common Name

red maple
salt-marsh water hemp
swamp shadbush

groundnut or wild bean

swamp milkweed
groundsel tree
larger bur marigold
a sedge

buttonbush

virgin’s bower
silky dogwood

gray dogwood
flowering dogwood

common dodder or love vine

salt grass



Scientific Name

Echinochloa walteria
Eleocharis fallax (ambigens)
Eupatorium dubium
Fraxinus pennsylvanica
Galium obtusum
Gratiola neglecta
Helenium autumnale
Hibiscus mosheutos
Hibiscus palustris
Ilex opaca

Ilex verticillata
Impatiens capensis
Iris versicolor

Iva frutescens

Juncus acuminatus
Kosteletzkya virginica
Leersia oryzoides
Leucothoe racemosa
Lilium superbum
Liquidambar styraciflua
Liriodendron tulipifera
Lobelia cardinalis
Lycopus americanus
Lycopus rubellus
Mikania scandens
Nuphar luteum (advena)
Onoclea sensibilis
Osmunda regalis
Oxypolis rigidor
Panicum virgatum
Peltandra virginica
Phragmites australis
Pinus taeda

Pluchea purpurascens
Polygonum arifolium
Polygonum punctatunm
Polygonum sagittatum
Pontederia cordata
Prunus serotina
Ptilimnium capillaceum
Quercus alba

Quercus falcata
Quercus stellata
Rorippa islandica

Rosa palustris

Rubus spp.

Rumex verticillatus
Sagittaria calycina
Sagittaria latifolia
Sagittaria subulata

152

commeon Name

a barnyard grass

a spike-rush
Joe-pye weed
green ash

a bedstraw

clammy hedge hyssop
sneezeweed

a rose mallow
marsh mallow
American holly
winterberry
jewelweed

larger blue flag
high tide bush

a bog-rush
seashore mallow

a cutgrass
fetterbush

Turk’s cap lily
sweet gum

tulip poplar
cardinal flower
water horehcund

a water horehound
climbing hempweed
yellow pond lily
sensitive fern
flowering fern
cowbane

a panic grass
Arrow arum

common reed
loblolly pine
salt-marsh fleabane
halberd-leaved tearthumb
water smartweed
arrow leaved tearthumb
pickerelweed

black cherry

mock bishop’s weed
white oak

red oak

post oak

marsh yellow cress
swamp rose

black cherry

swamp dock

an arrowhead
common arrowhead
an arrowhead



Scientific Name

Salicornia spp.
Sassafras albidum
Saururus cernuus
Scirpus pungens
Scirpus robustus
Scirpus validus
Scutellaria lateriflora
Spartina alterniflora
Spartina cynosuroides
Spartina patens
Stachys tenuifolia
Taxodium distichum
Thalictrum polygamum
Tilia heterophylla
Typha latifolia

Ulmus americana
Viburnum prunifolium
Viburnum recognitum
Zizania aquatica
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Common Name

saltwort

sassafras

lizards tail

a bulrush

a bulrush

a bulrush

a skullcap
saltmarsh cordgrass
big cordgrass
saltmeadow cordgrass
common hedge nettle
bald cypress

tall meadow rue
white basswood
common cattail
American elm

black haw

arrowwood

wildrice



B. FISH AND WILDLIFE

This section is intended to present some of the traditional
uses of the St. Jones River and Blackbird Creek estuaries that
are expected to continue in and around the Reserve and may need
particular policies established to reduce the potential for
conflicts. It has been determined that hunting, trapping,
shellfishing, fishing, boating, and agricultural practices are
the major traditional activities of these areas. Other
traditional activities have not been 1listed such as bird
watching, canoeing, hiking, etc., since they would be activities
that would normally be included in the estuarine reserve program.

With the increase in public access to these estuaries and a
desire to maintain traditional activities, there is a need to
recognize potential conflicts that could result. As much as
practical, policies will be established that will allow
traditional activities to continue on the Reserve.

Therefore public access will be controlled so that
traditional activities will continue with minimal disturbance to
both the traditional user and the Reserve activities. Limited
access policies, guidelines and general awareness information
will need to be developed to provide for the safety of the
public. At times, and at some locations, certain traditional
activities may be restricted to allow educational and/or research
activities to take place. The DNERR Program Manager shall be
responsible for establishing a procedure that will requlate both
the traditional activities and the educational and research
activities to minimize their conflicts. This procedure shall be
reviewed annually to assure the optimum blend of all activities.

The following listing of traditional activities is provided
in tabulation form to present only an approximation of
activities, seasons, dates, times, and conflict potentials. The
activities are representative of the area in and around the
Reserve boundaries. Some activities may have never occurred
within the areas that will be acquired by the Reserve or may not
have occurred throughout the seasons, dates or times given.

This information is to be valued as a commitment of the
DNERR to continue traditional activities with the realization
that conflicts will be reduced by providing guidelines and
policies as public access is increased and specific education and
research projects are implemented.
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TRADITIONAL USES OF THE PROPOSED DNERR
ESTUARINE REBOURCES

ST. JONES DNERR COMPONENT

ACTIVITY SEASON | DATES TIMES CONFLICT POTENTIAL
Agriculture
Corn May-Sep Public Trespassing
Soybean Jun-Oct Public Trespassing
Potatoes Apr-Aug Dust
Pasture year Public Trespassing
Truck Crops Spring Dust
Forestry Visual

Agriculture has been the greatest land-use activity of the St.
Jones component for over the last 300 years with consistent boundaries
for at least the last 200 years. With proper buffering of the estuary
to the normal activities of farming, the Reserve will only be effected
by the occasional noise, dust, odors, chemicals and sights of this
primary traditional activity. The operations of the Reserve will need
to maintain good public access control to prevent straying into farm
operations for public safety and public damage to the fences, fields,
crops, livestock, and equipment of the Reserve’s neighboring farmers.
ACTIVITY SEASON DATES

TIMES CONFLICT POTENTIAL

Hunting
White-tailed deer (with the exception of waterfowl, no other hunt-

ing is permitted during the shotgun and muzzleloader
seasons for white-tailed deer)

Archery Sept to end of Jan |[1/2hr Restriction of hunting
except during before to fixed sites compat-
muzzleloader and sunrise ible with other uses
shotgun season to 1/2hr |will prevent conflicts

after
sunset

Shotgun 8 days mid-November| Same Same
2 days mid-January

Muzzleloader 3 days mid-October Same Same
3 days mid-January

Wild Turkey late Aprl-early May|1/2hr Season not yet set for
- ' before DNERR components. All
sunrise other activities should
to 1:00pm|be excluded in areas
open to turkey hunting
when a season is estab-
lished except in definec
no hunting zones
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ACTIVITY

Small Game
Gray Squirrel

Cottontail
Rabbit

Bobwhite Quail

Woodchuck

Raccoon

Opossum

Red Fox-(chase
only)

Frog

Snapping Turtle

Hunting should be accommodated over most of

1l SEASON

DATES

mid-Sept to mid-Jan

mid-Nov to mid-Jan
mid-Nov to Feb 28
no closed Season

Sept 1 to Feb 28

Same

Oct 1 to April 30

May 1 to Sept 30

June 16 to May 14

TIMES

1/2hr
before
sunrise
to 1/2hr
after
sunset

Same
Same
Same
Same-
except
some
nights
Same
1/2hr
before
sunrise
to 1/2hr
after
sunset
Same

Same

CONFLICT POQTENTIAL

Exclusions will be re-
quired in some sectioy
(ie around Center;
trails & observation
points

Same

A

Same
Same

Same

Same

Same

Same

Same

the Component.

Numbers of hunters using area at one time may need to be restricted b

daily sign-in or another method.

hunting is properly zoned and regqulated.

Miqratory Birds

Mourning Dove

Rails
Woodcock
Common Snipe
Gallinules

Crows

last 3 weeks of Sep
last 2 weeks of Oct
mid-Dec to mid-Jan
3rd week of Oct
mid-Nov - early Jan
mid-Nov to Jan 31

Sept 1 to early Nov

mid-June - March 30
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Noon to
sunset
Same
Same
Same
Same

Sanme

No conflicts are anticipated i

Same restrictions appl:
as upland Game
Same
Same
Same
Same

Same



I

ACTIVITY

Waterfowl

4

SEASON | DATES | TIMES

Nov to Feb 1/2hr
before
sunrise
to sunset

i

CONFLICT POTENTIAL

All waterfowl hunting must be restricted to fixed blinds and pits
established and maintained by DNERR staff.

Numbers of hunters will have to be restricted depending upon
number of hunting sites that are established.

ACTIVITY
Trapping

Marshes,Streams &

Ditches

SEASON |

DATES TIMES

(leghold or conibear traps-aquatic sets only)

Muskrats,mink,
otter,raccoon,
or opossum

Upland Areas

(box or leghold traps)
all year-N side of St Jones;
leghold not allowed on S side
from mid-March to early Dec

Raccoon

(box trap)
Opossum & rabbit

ACTIVITY

early Dec-mid-March

only during legal hunting

SEASON

season in late fall & winter

DATES TIMES

CONFLICT POTENTIAL

None

as long as trapper’s
"coming-and-going"

is known to the Reserve

Manager in order to

coordinate with educa-

tional/research uses

CONFLICT POTENTIAL

NOTE: Seasons indicated for commercial/recreational
finfishing or shellfishing are traditional times,not
legally set periods - there are no legal closed sea-
sons in the tidal rivers for recreational or commer-
cial finfishing nor recreational crabbing.

Fishing-comm (no commercial shellfishing is allowed in tidal rivers or

creeks-no crabs,

White perch
fixed gill nets

Feb-May

oysters,

(no fixed nets in Delaware Bay within 1/2 mile
from tidal river mouths)
no nets > 200 ft |mid-May to late-September

(nets < 200 ft long for Recreational netting)

American eel
(eel pots)

early Spring to late fall

157

clams, mussels)

None as long as nets
do not obstruct naviga-
tional channel- no more
than 1/3 distance from
shore

Floats to mark pots
could cause naviga-
tional obstacles if
placed too densely



ACTIVITY
Fishing-recr
Blue crabs (crab

pots, 2/person)

White perch

late-May to late-October

early April to June

(drifting or anchored boat,shoreline)

White perch,cat-

fish,crabs

Spring to Fall

(Barkers Landing fishing pier)

Bluefish,weakfish
striped bass,
white perch,etc.

Snapping turtles
(may also be sold)

Female diamond-
back terrapins

ACTIVITY
Boating=-comm

Barge
(sand & gravel)

ACTIVITY
Boating-recr

Drifting or
anchored sport-
fishing in St.
Jones River

Transit for sport
fishing of small
boats from
Barkers Landing
to Delaware Bay

(mouth of St. Jones
Spring to Fall

mid-June to mid-May
(legal seasons)

+ SEASON + DATES + TIMES # CONFLICT POTENTIAL

(no recreational oystering or clamming allowed)

Densely placed floats
could cause navigation
obstacles

None
Recreational
Finfishing
None Allowed
All Year

River-shoreline/surf)

mid-July to early October

(legal seasons)

SEASON DATES

Year around

SEASON |

Spring to Fall

Spring to Fall
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TIMES

-

None

Ncone

None

CONFLICT POTENTIAL

None - unless major
dredging is proposed

CONFLICT POTENTIAL

None

None



TRADITIONAL USES8 OF THE PROPOSED DNERR
ESTUARINE RESOURCES

BLACKBIRD CREEK DNERR COMPONENT

ACTIVITY SEASON | DATES | TIMES | CONFLICT POTENTIAL
Agriculture
Corn May-Sep Public Trespassing
Soybean Jun-0Oct Public Trespassing
Pasture year Public Trespassing

Agriculture is the greatest land-use activity of the Blackbird

Creek component.
tradition.
activities of farming,
occasional noise, dust,
traditional activity.

However,

development pressures are stressing this
With proper buffering of the estuary to the normal

the Reserve will only be effected by the

odors,

chemicals and sights of this primary
The operations of the Reserve will need to

maintain good public access control to prevent straying into farm

operations for public safety and public damage to the fences,

fields,

crops, livestock, and equipment of the Reserve’s neighboring farmers.

ACTIVITY
Hunting

White-tailed deer

SEASON

DATES

TIMES

(with the exception of waterfowl,
ing is permitted during the shotgun and muzzleloader
seasons for white-tailed deer)

CONFLICT POTENTIAL

no other hunt-

Archery Sept to February 1/2hr Restriction of hunting
except during before to fixed sites compat-
muzzleloader and sunrise ible with other uses
shotgun season to 1/2hr jwill prevent conflicts

after
sunset

Shotgun 8 days mid-November| Same Same
2 days mid-January

Muzzleloader 3 days mid-October Same Same
3 days mid-January

wild Turkey late Aprl-early May|l/2hr Season not yet set for
before DNERR components. All
sunrise other activities should
to 1:00pm|be excluded in areas
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open to turkey hunting
when a season is estab-
lished except in definec
no hunting zones



ACTIVITY | SEASON | DATES | TIMES | CONFLICT POTENTIAL

Small Game

Gray Squirrel mid-Sept to mid-Jan|1/2hr Exclusions will be re-
befo;e quired in some section
sunrise (ie around Center;
to 1/2hr |trails & observation
after points
sunset

Cottontail - |mid-Nov to mid-Jan Same Same

Rabbit

Bobwhite Quail mid-Nov to Feb 28 Same Same

Woodchuck no closed Season Same Same

Raccoon Sept 1 to Feb 28 Same- Same
except
some
nights

Opossum Same Same Same

Red Fox-(chase Oct 1 to April 30 |[1/2hr Same

only) before

sunrise
to 1/2hr
after
sunset

Frog May 1 to Sept 30 Same Same

Snapping Turtle June 16 to May 14 Same Same

Hunting should be accommodated over most of the Component.
Numbers of hunters using area at one time may need to be restricted by
daily sign-in or another method. No conflicts are anticipated if
hunting is properly zoned and regulated.

Migratory Birds

Mourning Dove last 3 weeks of Sep{Noon to Same restrictions appl
last 2 weeks of Oct|sunset as upland Game
mid-Dec to mid-Jan

Rails 3rd week of Oct ‘Same Same

Woodcock mid-Nov - early Jan| Same Same

Common Snipe mid-Nov to Jan 31 Same Same

Gallinules Sept 1 to early Nov| Same Same

Crows mid-June - March 30| Same Same
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ACTIVITY ' | SEASON | DATES | TIMES | CONFLICT POTENTIAL
Waterfowl Nov to Feb 1/2hr
before
sunrise
to sunset
All waterfowl hunting must be restricted to fixed blinds and pits

established and maintained by DNERR staff.

Numbers of hunters will have to be restricted depending upon

nunrber of hunting sites that are established.

ACTIVITY 1l SEASON | DATES TIMES | CONFLICT POTENTIAL

Trapping

Same as St. Jones, except upland trapping for raccoon with
either box or leghold traps can occur year around on both
sides of the creek (vs. year around only on the north side
of the St. Jones; on the south side of the St. Jones,
leghold trapping for raccoon can occur only from early
December to mid-march).

Fishing-comm

Same as St. Jones, except not closed to commercial or
recreational harvest of oysters, clams or mussels - this
is because these shellfish are not found here in
harvestable quantities.

ACTIVITY SEASON DATES TIMES CONFLICT POTENTIAL

Fishing-recr
Similar to St. Jones, but no pier or surf fishing; also,
more sportfishing in small boats may be occurring in the

upper Blackbird for largemouth bass, pickerel, perch,
crappie, sunfish, etc. than occurs in the upper St. Jones.

Boating-comm
None
Boating~recr

Similar to St; Jones, but not as much small boat traffic
to-and-from Delaware Bay.
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APPENDIX A

BIOGEOGRAPHIC CLASSIFICATION AND TYPOLOGY

BIOGEOGRAPHIC CLASSIFICATION

Virginian Region
4. Middle Atlantic Subregion (Sandy Hocok to Cape Hatteras)

TYPOLOGY
Class I - Ecosystem Types

Group I - Shorelands
A. Maritime Forest-Woodland
3. Temperate Deciduous Biome

Group II - Transition Areas
A. Coastal Marshes - Tidal, Non-tidal & Tidal Freshwater
B. Coastal Swamps
C. Intertidal Beaches
D. Intertidal Mud and Sand Flats
F. Intertidal Algal Beds
2. Southern Latitudes

Group III - Submerged Bottoms
B. Subtidal Softbottoms
C. Subtidal Plants

Class II - Physical Characteristics

Group I - Geologic

A. Basin Type

3. Bay

5. Tidal River
B. Basin Structure

1. Coastal plains estuary
C. Inlet Type

1. Unrestricted
D. Bottom Composition

1. Sand

2. Mud

4. Oyster shell
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Group II - Hydrographic
A. Circulation
1. Stratified
2. Non-stratified
B. Tides
2. Semidiurnal
3. Wind/Storm Tides

C. Freshwater
1. Surface water
2. Subsurface water

Group III - Chemical
A. Salinity
1. Positive estuary
3. Salinity zones
c. Mixohaline
(2) Polyhaline
(3) Mesohaline
(4) Oligohaline
B. pH Regime
Circumneutral
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APPENDIX B
MEMORANDUM OF UNDERSTANDING

Memoranda of understanding (MOUs) are important with various
agencles, dgroups and organizations in the management of DNERR.
Some of these agreements will involve two main management issues:
the uses, administration, operations and maintenance of
facilities and components; and the interaction of the Reserve
with other cooperative programs.

Fqllowing is a proposed MOU between DNREC and NOAA/OCRM
regarding the Federal-State relationship during the establishment
and development of DNERR. This MOU commits DNREC to long term

maintenance and management of the DNERR consistent with the
national objectives.

DRAFT MEMORANDUM OF UNDERSTANDING
BETWEEN
THE STATE OF DELAWARE
AND

THE NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION

The 8tate-Federal Roles in the Delaware National Estuarine
Research Reserve.

Preamble

This Memorandum of Understanding ("MOU") is made this day
of , 1991 by and between the State of Delaware to the
benefit of the Department of Natural Resources and Environmental
Control ("DNREC"), having an address at 89 Kings Highway,
Richardson and Robbins Building, Dover, Delaware 135903 and the
National Oceanic and Atmospheric Administration, Department of
Commerce ("NOAA"), having an address at the Sanctuaries and
Reserves Division, Office of Ocean and Coastal Resource
Management, National Ocean Service/NOAA, 1825 Connecticut Avenue,
N.W., Suite 714, Wwashington, DC 20235 and concerns the
establishment and administration of the Delaware National
Estuarine Research Reserve ("DNERR").

WHEREAS, DNREC has Determined that the waters and related coastal
habitats of the DNERR components provide representative
opportunities to study natural and human processes occurring
within an estuarine ecosystem; and

WHEREAS, it is the finding of DNREC that the resources of the St.
Jones River and Blackbird Creek DNERR components, and the values
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they represent to the citizens of Delaware and the United States
will benefit from the management of these components as a
multiple site National Estuarine Research Reserve; and

WHEREAS, NOAA has concurred with that finding and pursuant to its
authorlty under Section 315 of the Coastal Zone Management Act of
1972 ("CcZMA"), as amended, P.L. 92-583, 16 U.S.C. 1461, and in
accordance with implementing regulations at 15 CFR 921.30, may
designate the areas of the lower St. Jones River and the upper
Blackbird Creek as components of the multiple site Delaware
National Estuarine Research Reserve; and

WHEREAS, DNREC, as the State agency designated in the management
plan for the Reserve ("Plan") and by the State of Delaware as
being responsible for managing the Reserve, acknowledges the need
and requirement for continuing State-Federal cooperation in the
long-term management of the Reserve in a manner consistent with
the purposes sought through its designation.

NOW, THEREFORE, in consideration of the mutual covenants
contained herein it is agreed by and between DNREC and NOAA,
effective on the date of the designation of DNERR, as follows:

ARTICLE I: State-Federal Roles in Reserve Management

A. DNREC, as the principal contact for the State of Delaware
in all matters concerning the Reserve, will serve to
ensure that the Reserve is managed in a manner consistent
with the goals of the National Estuarine Research Reserve
System ("NERRS") and the management objectives of the
Plan. Its responsibilities for Plan implementation will
include the following:

1. Effect and maintain a process for coordinating and
facilitating the roles and responsibilities of all
agencies involved in the management of the Reserve,
including but not limited to:

a. The administration of facilities, programs, and
tasks related to Reserve management;

b. Education and Research agenda developed and
implemented in accordance with corresponding
elements of the Plan;

c. Activities and programs conducted pursuant to
the State’s Federally-approved coastal
management program authorized under the CZMA, as
amended; and

d. Enforcement programs regulating water quality,
fish and wildlife habitat protection, sport and
commercial fisheries, and non-consumptive
recreational activities;
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B.

2. As the Governor’s designee and the recipient State
ent;ty in matters concerning all financial
asslstance awards authorized under the CZMA, DNREC
will apply for, budget, and allocate such funds
received for acquisition and development, operation
and. management, and education, research and
monitoring;

3. Subject to appropriations, continue the designation
of three State positions to serve as Reserve

manager, Education coordinator and Research
coordinator;

4. Seek State and other funding for acquisition,
development, management, and operation of the
Reserve;

5. Seek State and other funding for education and
research programs at the Reserve;

6. Serve as principal negotiator on issues involving

proposed boundary changes and/or amendments to the
Plan;

7. Submit annual reports to NOAA on the Reserve
describing, in accordance with 15 CFR 921.40,
program performance in implementing the Plan and a
detailed work program for the following year of
Reserve operations, including budget projections
and research efforts;

8. Respond to NOAA’s requests for information and to

evaluation findings made pursuant to Section 312 of
the CZMA; and

9. In the event that it should become necessary, based
on findings of program deficiency, serve as the
point-of-contact for the State of Delaware in
actions involving the possible withdrawal of
Reserve designation, as provided at 15 CFR 921.42.

Within NOAA, the Sanctuaries and Reserves Division
("SRD"), of the Office of Ocean and Coastal Resource
Management ("OCRM") will serve to administer the
provisions of Section 315 of the CZMA to ensure that the
Reserve is managed in accordance with the goals of NERRS
and the Plan. In carrying out its responsibilities, the
SRD will:

1. Subject to appropriation, provide financial
assistance to DNREC, consistent with 15 CFR 921 for
acquisition, development, management, and operation
of the Reserve;
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2. Subject to appropriation, provide financial
assistance to DNREC and other eligible entities for
education, research and monitoring programs for the
benefit of the Reserve;

3. Serve as the point-of-contact for NOAA in
discussion regarding applications for any financial
assistance received by DNREC under Section 315 of
the CZMA, including any performance standards,
compliance schedules, or Special Award Conditions
deemed appropriate by NOAA to ensure the timely and
proper execution of the proposed work program;

4. Participate in periodic evaluations scheduled by
OCRM in accordance with Section 312 of the CZMA to
measure DNREC’s performance in Plan implementation
and its compliance with the terms and conditions
prescribed in financial assistance awards granted
by NOAA for the Purposes of the Reserve and advise
appropriate OCRM staff of existing or emerging
issues which might affect the State’s coastal
management program;

5. Regarding SRD-funded research conducted within the
Reserve, maintain communication with DNREC and, in
a timely manner, supply the DNREC with copies of
all progress reports, final reports, and data sets
received by SRD; and

6. Establish an information exchange network
cataloging all available research data and
educational material developed on each Reserve
included within NERRS.

ARTICLE II: Real Property Acquired for the Purposes of the
Reserve

DNREC agrees that deeds for any real property that it acquires
for the Reserve with federal funds under Section 315 of the CZMA
will contain the language set forth in 15 CFR 921.21(e).

ARTICLE III: Program Evaluation

During the period that federal financial assistance is available
for Reserve operations and management, OCRM will schedule,
pursuant to 15 CFR 921.40, periodic evaluations of DNREC’s
performance in meeting the conditions of such awards and progress
in implementing the Plan and the provisions og Fhls MOU. Where
findings of deficiency occur, NOAA may initiate action 1in
accordance with the procedures established at 15 CFR 921.41.
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IN WITNESS THEREOF, the parties hereto have caused this MOU to be

executed.

NATIONAL OCEANIC AND
ATMOSPHERIC ADMINISTRATION

Charles N. Ehler

Acting Director

Office of Ocean and Coastal
Resource Management

National Oceanic and Atmospheric
Administration

U.S. Department of Commerce

Date

Joseph A. Uravitch
Chief

Sanctuaries and Reserves Division

Office of Ocean and Coastal
Resource management

National Oceanic and Atmospheric
Administration

U.S. Department of Commerce

Date
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STATE OF DELAWARE

Edwin H. Clark, II

Secretary

Delaware Department of Natural
Resources and Environmental
Control

Date

David S. Hugg III

Director

Management and Operations
Office of the Secretary
Delaware Department of Natural
Resources and Environmental
Control

Date



An MOU between DNREC and the Division of Historical and
Cultural Affairs will be necessary to operate and manage the
Dickinson Plantation Visitors Barn’s DNERR section.

Other MOUs will be appropriate as the uses of the Reserve become
integral tools to other agencies, schools, groups and organizations
that will depend on the attributes of the DNERR to enhance their
estuarine programs and the values that their efforts will provide to
the Estuarine Reserve System. The Friends of the John Dickinson
Mansion, the Kent Conservation District, the Delaware Nature Society,
Wesley College, the University of Delaware, Delaware State College,
the Cooperative Extension Service, USFW, USDA-SCS, NMFS are a few of
the groups that MOU’s may be important to the successes of the DNERR.
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APPENDIX C

DELAWARE COASTAL MANAGEMENT PROGRAM CONSISTENCY
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DEPARTMENT OF NATURAL RESOURCES AND ENVIRONMENTAL CONTROL

Certification of Consistency with the Delaware Coastal
Management Program Request for Federal Grant-in-Aid

SCH#: 90-04-26-05

Project Title: Delaware Nationa! Estuarine Research Reserve

Draft Environmental Tmpact Statement/Draft Management Plan

[ hereby certify that the above application for federal aid is consistent
with the goals and policies of the Delaware Coastal Management Program as
approved by the Office of Coastal Zone Management in September, 1979.

iznt, [ Lz
ram Manager

S5/

Date




APPENDIX D

NATIONAL ESTUARINE RESEARCH RESERVE SYSTEM PROGRAM

REGULATIONS 15 CFR Part 921
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DEPARTMENT OF COMMERCE
National Oceanic and Atmospheric
Administration

15 CFR Part 921

{Ccckat No. 70874-0133]

Nationai Estuaring Reserve Research
System Prcgram Regulations

t.cency: Office of Ocean and Coastal
Recource Management (OCRM),
{vaticnal Ccean Servica (NOS), National
QOceanic and Atmospheric
Acministraticn (NOAA), Department of
Commerce.

ACTION: Interim final rule.

SUMMARY: The regulations revise
existing rules for national estuarine
reserves in accordance with the Coastal
Zcne Management Reavthorization Act
of 1985 (title IV, subtitie D, Pub. L. 99—
272) and recommendations contained in
the U.S. Department of Commerce,
Office of Inspector General Report No.
-726-5-010, “Opportunities to
Strengthen the Administration of the
Estuarine Sanctuary Program.” Effective
with the signing of Public Law 99-272 on
April 7, 1988, the name of the Estuarine
Sanctuary Program changed to the
National Estuarine Reserve Research
System Program; estuarine sanctuary
sites are now referred to as national
estuarine research reserves. These ..
regulations revise the process for "t~
designation of research reserves. ’

Creater emphasis is placed on the use of
reserves to address national estuarine ! <*

research and management issues, and to

make maximum use of the System for .

" selectingdesignating and operating

research purposes through coordination

with NOAA and other Federal and state

agencies which are sponsoring estuarine

research. Additional emphasisis also_

given to providing financial assistance
to states to enhance public awareness
and understanding of estuarine areas by
providing opportunities for public: . ..
education and interpretation. The
regulations provide new guidance for
delineating reserve boundaries and new
procedures for arriving at the most
effective and least costly approach to
acquisition of land. Clarifications in the
total amount of financial assistance
authorized for each national estuarine
reserve, and criteria for withdrawing the
designation of a reserve, have also been
edded.

DATES: Effective Date: These interim
final regulations are efiective July 23.
1990. :

Comments: Commments are invited and
will be considered if submitted on or
before September 21, 1990.

" prior to April 7, 1988 which is the date of

.+’The'1985 Coastal Zone Manag,

ADDRESSES: Mr. Joseph A. Uravitch,
Chief: Marine and Estuarine
Management Division: Office of Ocean
and Coastal Resource Management,
NOS/NOAA: 1825 Connecticut Avenue
NW.: Suite 714: Washington, DC 20235,
(202) 673-5126.

FOR FURTHER INFORMATION CONTACT:
Mr. Joseph A. Uravitch, (202) 673-5126.

SUPPLEMENTARY INFORMATION:
L A\uthority

This rotice of interim final rulemaking
is issued under the authority of section
315(a) of the Coastal Zone Management
Act of 1972 23 amended. 18 U.S.C. 1461
(the Act). The National Estuarine
Reserve Research System has been
operating under regulations published
June 27, 1984 (49 FR 26510).

1. General Background

On October 28, 1988 (53 FR 43816)
NOAA published proposed regulations
for continued implementation of the
National Estuarine Reserve Research
System (NERRS) Program pursuantto
section 315 of the Act, 16 U.5.C. 1461. -
Written comments were accepted until
December 30, 1988. These comments
have been considered in preparing these
final regulations. A summary of the :
significant changes to the proposed
regulations is presented below.

These interim final regulations

eestablish the Program'’s mission and

support the research mission. not as
ends in themselves. Consultation by the
Secretary with other Federal and state
agencies to promote use of one or more
reserves within the System by such
agencies when conducting estuarine
research is also a clearly defined gnal of
the System. The zegulations also
emphasize the use of a reserve’s natural
resources and ecology to enhance public
awareness and understanding of
estearine areas, and to provide suitabie
opportunities for public education and
interpretation. This education goal has
been elevated to become ane of the
essential criteria for designation of a
reserve.

IV. Revision of the Procedures for
Selecting, Designating and Operating
National Estuarine Research Reserves

(A) Revision of Designation Criteric.
The Coastal Zone Management '
Reauthorization Act of 1985 established,
for the first time, statutory criteria for
designating an area &as a national
estuarine research reserve. An area may
be designated by the Secretary of
Commerce as a national estuarine

_research reserve if:

- 7.{1) the Governor of the coastal stale in
‘which the area is located nominates the area
“for that designation; and

(2) the Secretary finds that:
{A) the ares is a representative estuarine
ecosystem that is suitable for long-term

goals and revise procedures for ~ ;- <.+ -research and contributes to the

national estuarine research reserves.
¥ e . PR SRR : o Lo Aoy
ML Changing the Name and Emphasis of

% biogeographical and typological balance of
" the System:

‘%32 (B) the law of the coastal State provides
-* long-term protection for reserve resources to

the Program - + ““ensure a stable environment for research:

ment g
Act and its aiendments established the .
National Estuarine Reserve Research

- System (System). The System consists of

. £'(C) designation of the area as a reserve will

__gerve to enhance public awareness and

§*/nnderstanding of estuarine areas, and

** provide suitable opportunities for public

(1) each estuarine sanctuary designated «~education and interpretation; and

-~

enactment of the Coastal Zone - -

:. {D) the coastal State in which the area is

. located has complied with the requirements
<. - of any regulations issued by the Secretary to

Management Reauthorization Actof ™% =. | this section.
- 1988, and (2) each estuarine area -~ =*implement this sectio

designated after the Act. Theterm - .

estuarine sanctuary no longer appears in

regulations; the term research reserve or_
reserve appears in its place.

. .~ Some of these criteria for designation

are either new or substantially more
_.specific than those contained in the

-

*formét regulations. For example, under

The Mission Statement for the System *these regulations the Governor of a

is much the same as for the National
Estuarine Sanctuary Program which .-
existed prior to the 1985 amendments.™

However, the goals for the National - =% .-

coastal state must nominate an

= estuarine area for designation, and

* findings are required that the law of the
coastal state provides long-term

Estuarine Reserve Research System ~ =*protection for reserve resources to

stress the use of reserve sites for
promotion and coordination of estuarine
research on a national level as the ™

establishing the System. The protection
and management of estuarine areas and
resources are clearly intended to

"‘ensure a stable environment for
research and that designation of the
“area will serve to enhance public

highest priority and reason for - : -. - .awareness and understanding of

_ estuarine areas. The criteria in the

existing regulations have bean revised
accordingly. -
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(B) Revision of Site Criter'a and
Procedures. The criteria fer selecting an
estuarine area for designation as a
naticnal estuarine research reserve have
been expanded to provide guidance for
datermining boundaries for the proposed
site. The Office of Inspector General
Raport No. F-728-5-010 criticized the
lack cof spacific guidelmes for setting
limits on boundaries around estuarine
sanctuaries to ensure that only lang
essential to the mission of the program
be included inside the sanctaary.
References ia the existing regulations to
ensure that the boundaries encompass
an adequete porticn of the key land and
watar areas cf the natural system to
approxiwate an ecological unit are too
vague, particularly since terms aze not
defined. The proposed regulations
dafine key land and water areas asa’
“ccre area” within tke reserve which is
so vital to the functioning of the
estuarine ecosystem that it must be
under a level of contral sufficient to
ensure the long-term viability of the
reserve for research on natural
processes. The determination of key
land and water areas must be based en
scientific knowledge of the area. The
concept of a “buffer” zone to protect the
core area and provide additional
protecton for estuarine-dependent
species has.also been defined in the
regulations. The buffer zane may include
an area necessary for facilifies required
for research and interpretation, and
additionally, to accommodate a shift of :
the core area as atesult of bialogical, -
ecological or geomorphalogical change
which ressanably tould be expectedto
occur. States wiil be required to use f
scientfTic. cntenafoiusﬁiy thes, T
beundarfes getected for a pmposed site. *

The information requirements for

under existing regulations were :
confusing and now have been c!anfied.
NOAA thas recognized the need to"’
conduct studies to develop a basic'-
description of the physical, chemical,
and biological characteristics of the site,
As a result, states may now be eligible
for Federal funding of these studies after
NOAA approval of a proposed site..
1C) Manaxementﬂan Develapment. a
Once NOAA approves the propased axte
and decides to proceed with -7 " '~ *
designation, the sfate must devélop & "'.‘
draft management plan. The contents of
the plan, including the memorandum of
understanding fMOU) between NOAA
and the state, are specified in the -
regulations: The acquisitian portion of
the plan has been greatly expandedto -
implement tecommendations in the
Office of lnspector General Report No.
F-728-5-010. It is proposed that states

be required to justify the use of f2e
simple acquisition methods and make
greater use of non-fee simple methods to
cozserve expenditure of funds. For each
parcel, both in the core area and the
befer zome, states must determine, with
approprmte yust.fxcat’on (1) the
minimum level of controi(s) required. (2}
the level of existing state control. and (3)
the level of additional state control{s)
required; states must also examine all
reasorable alternatives for attaining the
additicnal level of cortrol required,
periorm a cost analysis of each, and
rank, in order of cost, the alternative
methods of acquisition which were
considered. The cost-effectiveness
assessment rmust also cocmpare short-
term and lang-term casts. The state shall
give pricrity considaration to the least
costly method(s) of attaining the
minimurm level of long-term control
required, which is safficient to meet the
statutory requirement that “the law of
the coastal state provides long-term
protection for reserve rescurces to
ensure a stable environment for
research. See 18 U.S.C. § 1481(b}2)(B).
(D) Financial Assistance Awards for

-Site Selection and Post Site Selection.

The Tirst of five types of awards under
the National Estuarine Reserve
Research System is for site selection
and post-site selectior, which includes
preparation of e draft management plan

(including MOU) and the collection of

information necessary for preparetion of
the ervironmental impact statement.
The maximum {otal Federal ghare of
these awards bas been raisedte -
$100,000 asdesctibed in §.021.40./01 this *
amount, up 10°$25,000 may be used o
conduct the site salaction processas’.
descrjbed in $ 92111, AfterNOAA's

: L f_ approwsl of a propesed site and decision
NOAA approval of a proposed site -

to préceed with the designation pracess,
the state may expend (1) up to $406,600 of
this amount to develop the draft - .

 management plaa and collect
" information for preparatian af the

. eaviroamenial irapact statement: and (2)
up'te the semainder of available fnds to
canduct studies to develop a basic
description of the physical, chemical,
and bialogical characteristics of the site.
{E) Firancial Assistance Awards for
Acquisition, Development, and Initial
* Manggement. The regulations divide -
eligibility for financial assistance . -
awards for acquisition and development -
into two;huen In the initial phase, = -
states are working to meet the criteria
required for formal research reserve

" designation, ie. establishing adequats

state contro} over key land and water
areas iu accordance with the draft

" management plan and preparing a final

management plan. In this predesignation

/

p hase, funds are available for acquiring
interest in land, which is the prrmary
purpose of this award. and for minor
ccnstruction (e.g., nature trails and boat
ramps), preparaticn of architectural and
engineering plans and specifications,
development of the final management
Eian, and hiring a reserve manager and
other staff as necessary to implement
the NOAA appreved draft management
plan.

The lengtk of tme for this initial
phase of acquisition and developmant
may be up to three years. After the site
receives Federal designation asg a
national estuarine research reserve, tha
state may request additional financia!l
assistance to acquire additicral
property interests (e.g., for the buffer
zone), for construction of recearch and
interpretive facilities, and fo: restorative
activities in accordance with the
approved final management plan.

The Coastal Zone Management
Reauthorization Act of 1985 specifies
that the amount of financial assistance
provided with tespect to the acquisition
of land and waters, or interests therein,
for any ane nationzl estuarine research
reserve may not exceed an amount
equal to 50 per centum of the costs of
the lands, waters., end interesta therein
or $4,000,000, whichever amount is less.

The amount of Federal financial
assistance provided under the
regulations for development costs
directly asgociated with mvajor facikity
construcfion (/e other then land

" acquisition) for any one natienal

estuarine regearch reserve mast not
exceed 58 per-oen!umoﬂhecoﬂaqf -
such construction or $1, 500,009,

_ whichever ‘amourt is less.

{F} Fmana;] I.;sszstance Av;f’ds for
Operation and Monagement. i
amourit of Pederal financial i mtmce
available 10 a state to manage the
reserve snd operate s comsistent
with the mission and goals of the
Natiomat Estuzrine Reserva Research
System has been raised from $50,000 to
$70,000 for each twelve month period.
Up to ten per cent of the total award
(Federal and state) each year may be
used for canstruction-type activities.

(C) Financial Assistance for _

. Rasearch. The Coastal Zone

Management Reauthorization Act of

S 1085 specifically affects the condyctof *

the System’s tesearch programdby * -
establishing the requirementfor ..
developing Estuarine Reserrch .
Guidelines for the conduct ofmseaxc.h
within the system and specifying what
these guidelines shall include. The
legislation also requires the Secretary of
Commerce to require that NOAA, in

. conducting or supporting estuarine
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tesearch, give priority consideration to
research that uses reserves in the
System. and that NOAA consult with
other Federal and state agencies to
promote use of one or mare reserves by
such agencies when conducting
estuarine research.

The research guidelines. which are
referred to in the regulations, but are not
part of them, state that NOAA will
provide research grants only for
proposals which address research
Guestions and coastal management
issces that have highest national priority
as determined by NOAA, in
consultation with prominent members of
the estuarine research community.

One significant addition to the
regulations is that research awards are
available on a competitive basis to any
coastal state or qualified public or
private person, thus making it possible
for public or private persons,
organizations or institutions to compete
with coastal states and coastal state
universities for NOAA research funding
to work in research reserves. :

(H) Financial Assistance for
Monitoring. The Coastal Zone

Management Reauthorization Actof  ~

1985 authorizes the award of grants for
the purposes of conducting research and
monitoring. While objectives in
estuarine research and estuarine -
manitoring are mutually supportive,
monitoring is generally designed to
provide information over longer time .
frames and in a different spatial context.
.Consequently a separate subpart .-

eddressing specifically the development l

and implementation of monitoring
projects has been included in the
regulations, - e

(1) Finencial Assistdnéé_ﬁ;(dﬁ;sfoj'

Interpretation and Education. The -
Coastal Zone Management =~ -
Reauthorization Act of 1985 authorizes
the award of grants for the purposes of .

conducting educational and interpretive
activities. To stimulate the development .

of innovative or creative interpretive

and educational projects and materials -

which will enhance public awareness
and understanding of estuarine areas,
the regulations provide for funds to be

available on a competitive basis to any .

coastal State entity. These funds are -,

provided in addition to any other funds

available to a coastal state.inder these

regulations. © . TRTALL s 2.
Categories of potential educational -

and interpretive projects include:  -. -
(1) Design, development and

>

distribution/placement of interpretive or .

educationa! media [/.e., the development
of tangible items such as exhibits/ _
displays. publications, posters, signs,
audio-visuals, computer software, and
maps, which have an educational or

RIS

* and research and educational groups 7

interpretive purpose, and techniques for
making available or locating information
concerning reserve resources, activities,
or issues); ’

(2) Development and presentation of
curricula, workshops, lectures, seminars,
and other structured programs or
presentations for on-site facility or field
use:

{3) Extension/outreach programs; or

{4) Creative and innovative methods
and technologies for implementing
interpretive or educational projects.

Interpretive and educational projects
may be oriented to one or more research
reserves or the entire System. Those
projects which would benefit more than
one research reserve, and, if practical,
the entire National Estuarine Reserve

. Research System, shall receive priority

consideration for funding.

V. Summary of Significant Comments on
the Proposed Regulations and NOAA's
Responses :

NOAA received comments from 16
sources. Reviewers included Federal
and state egencies, academic .
institutions, and the Nationa! Estuarine
Research Reserve Association. The
comments of the National Estuarine
Research Reserve Association (NERRA)
are a summary of comments submitted
to NERRA by most of the managers of
the existing and propased national
estuarine research reserves. All -
comments received are on file at the
Marine and Estuarine Management

Specific:

Section 921.1—Miss:ion, Gocls, and
Gereral Provisions

Proposed § 921.1({c)—One reviewer
suggested the deletion of the first
sentence of this provision which states,
“National estuarine research reserves
shall be open to the public.” This
reviewer noted that in multiple
component reserves some compenents
may not be appropriate for general

+ public access; either because of the

Division, Office of Ocean and Coastal. :

Resource Management and are ~ . -
available at that office for review upon
request. Each of the major issues raised

purpose or emphasis of management at
that site {e.g.. research) or due to the
limited interest which the managing
entity has in the component (e.g.. a
conservation easement which does not
provide for unlimited public access).
This reviewer expressed concern that
state denial of general public access at
such components of a reserve could be

challenged on the basis of this provision.

Response: Consistent with the goal of
the National Estuarine Reserve
Research System to “enhance public
awareness and understanding of the
estuarine environment and provide
suitable opportunities for public
education and interpretation.” public -

access should be allowed to the greatest -

extent possible permitted under State
and Federal law within national
estuarine research reserves. However,
the statement, “National estuarine
research reserves shall be open to the
public”; does not require that all

" components of a multi-component

reserve or the entire area within the
boundariés of a single comporient’ <
resérve be open to the general public

" unconditionally. The last sentence of

by the review/ers bas been summarized "

and NOAA's responses are provided #-

under the relevant subheading in this -

section.
General:

Three reviewérs recommended that
more emphasis be placed on developing *

. an information network among research °

reserves and between research reserves
and institutions. Two of these reviewers
noted the absence in the proposed -
regulations of a paragraph which had
addressed this subject in the existing
regulations (49 FR 28502, June 27, 1984). ~
The deleted paragraph concerned the °
development and Federal administration
of a research and education information
exchange network for the System. -

Response: NOAA agrees. The section
teferring to information exchange
between NOAA and the Reserves bas
been reinstated in § 921.1(h).

/

[}

§ 921.1(c) reads, “Consistent with
resource protection and research -
objectives, public access may be”
restricted to certain areas withina .

research réserve.” Where ﬁndondiﬁpriiil b

public access is not consistent with ™
resource protection and research .
objectives as stated in the approved

management plan (eg., public access ~

would interfere with reserve research or

is likely to diminish the value of reserve
** resources for future research) it must be

limited accordingly. Just as certain areas
are identified in reserve management

plans as being more or less sensitive to . )

public access impacts in single .

component reserves, the same [s true of -

components in multi-component , .-
reserves. Frequently in mansgement

. plans for multi-component reserves one

or more components will be identified

" as those for which the relative

management emphasis will be public
education and interpretation. Similarly,
other components are identified as those
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which emphasize research and resource
protection.

Proposed § 921.1(d) and § 821.1(e)—
Seven reviewers commented on these
provisions. These comments ranged
from cne sentsace reqnesting
clarification to approximately six pages
of comments dedicated to these
provisions alone. These comments also
ranged from expressing concern or
cbiection regarding the propcsed
limitations on habitat maripulatica to
suggesting a more resirictive approach.

One reviewer expressed strong
cupgpert for ar outright prohibition on
Labitat manipulation, whether fer
management or research, excep! for
restoration activities where such
restoration can avoid long-term adverse

impacts. Another reviewer commented
extensively on this provision: expressing
strong objections to a prokibition on
kabitat manipulation activities for
management parposes. This Teviewer
stated that the “pressrvation” of a
habitat requires active management
involving habitat mamipulation.

One reviewer requested clarification
of the difference between restoration
activities and habitat manipalation for
research or managememnt purpeses. One
reviewer suggested criteria for a3sessing
the degree of "manipulation™.a proposed
research project may involve. One
reviewer requested clarification of the
intent of this provision and how it may
apply to: {1) actions necessary 10 protect
public health; {2) protection of existing
species; and {3) allowence for
restorative activities for historical .
preservation. Qne reviewer stated that |
whatever type of habitat manipulafion "
determined allowable by ROAA, day-
to-day site management decisions are
best made by the professional staff of

each meserve. . - »<zmesb racaaloe
One :evmwetmqnntai dmﬁaﬂm
ofthemtzntofthnpmvismminfﬂm"
differences between habitnt - RO
manipulation for rwmb.habitat ;'
manipulation for management, and

habitat mampuhm,iotmwm T
This same reviewer stzessed the pnmaq
impartance of the gcological asd -
representative integrity of seserve.
Response: Themlukm of the National
Estuarine Reserve Research Syshe_m. as
stated in § 921.1(a}, "isthe ~ - = .
establishment and management, through
Federal-state coopesation, of a natianal
system of estuarine regearch mservu
represeatative of the various rgg;amv .
and estuaring types in the ¢ United
Staizs” (emphasis added). The first
Secretarial finding :equmed for
dasignation of en estuarine area as a
national estuarine reserve wunder secfion’
315(b)(2}{A) of the Act, 16 US.C.
1461(b}(2)(A). is that “the areais a .

representative estuarine ecosysiem that
is suitable for long-term research and
contributas to the biogeographical and
typological balance of the System”
(emphasis added).

The primary intent of § 821.1(d} and

221.1(e) is to restrict and allow
activities involving babitat manipulaticn
to the degree necessary to ensure that
reserves are, and continue to be,
representative estuarine ecosystems. It
ia this mission, and requirement of the
statute, that the System goals of
§ 921.1(b) are meant to support. This
mission, end requirement of the statute,
is the foundation upon which the System
is built, the primary basis on which
estuarine areas are selected and
designaled as reserves, and the
underlying principle with which all other
aspects of reserve development and
operation must be consistent. As one
reviewer stated, in no case should the
ecological or representative integrity of
a reserve be comprised,

Habitat manipulation activities
conducted for a purpuse other thaa (1)
restoring the representative integrity of
a reserve or (2] estuarine research, are
not consistent with this requirement of
the statute or the mission of the System.
A reascnable hmitation on the nature
and extent of kabitat manipulation
activities conducted as a part of
estuarine research is recessary to
ensure that the representative integrity
of a reserve is protected, Likewise, -
reasonable exceptions to these
limitations on habitat manipulation |
activities are appropriate for reasons of
public beaith and the protection of other
sensitive resources (e,g., zndangeredl
th:eatened wildlife and significant
his and cultural resonrces). T
habitat manipulation is determined tohe
necessary lo such a case, then such -7
activities should be iimited so asnotto
significantly impact the representative
and ecological integrity of the reserve.

Cantrary to the sssertion of one

‘reviewer, the intent of designating and

managing & research reserve is not to

* “preserve” that particular habitat In a

stasis condition. Estuarine ecosystems
are naturally dynamic hahitats whxch
we have yet to fully understand. ’
NQAA's intent in designating’ estuarine
areas as npational estuarine research |
reserves is to protect the rep:asema.ﬂve
character of each individual reserve and
thereby establish a national system of
estuarine areas representative ofthe -
biogeographic regions and estuarine
types of the United States. These
representative estuarina research .
reserves then provide opportunities for
long-term research, education, and
interpratation. - - .

/

Generally, it is NOAA's belief that,
given the less-than-perfect state of
knowledge regarding bcth the
functioning of estuarine ecosystems and
the effects of natural and anthropogenic
change that manipulation should be
carefully limited within estuarine
research reserves. Dutside the contaxt
of a carefully planned, and peer
reviewed, research or restoraticn
activity, NOAA believes that habitat
manipulation for management purpeses
involves a significant risk to the
representative integrity and character of
a national estuarine research reserve.
As a result, the phrase in the proposed
regalations “habitat manipulation for
resource management purposes” is
intended to mean hebitat management
for the promotion of a particular species
or habitat, or for soma purpose other
than research involving or restcration of
a representative “natural” estuarine
ecosystem.

NOAA acknowledges that much
research involves some degree of
manipulation of the resaurce(s} and
habitat(s) which are the subject of

. study. In this regard, reserves are not

intanded to be “contzol” habitats an.ly.
and some degree of habitat
manipulation is recognived as an
essential aspect of much important
estuarine research. However, research
activities conducted within a reserve -
shonid pot involve manipulative
activifies that, becanse of ihzrnmne or
extent, world significantly impair the  ~
“natoral” represestativevalue fie., '
repressmtative character) of the reserve.

- NGAA dsﬂ%dmoﬂeégu&at' RUSE
.~ restoration efforts may involve

... extenstvehabitat smanipdlation « <~
" activities. Many estuarine areas have

etc.). In those areas desfgmated as "
national estuarine research reserves, =
such changes may have dimirished the’
representative character and integrity of
the site. Where restorationof such ...
degraded areas 1s determined necessary
within this context, such acfivities must
be carefully plinned Much research is
necessary to determiine the "natural”
representative state of an estuarine area
(i.e., an'estnarine ecosyslem minimally .
affected by human activity or influznce).
Frequenfly, such restaration mctmnes
provide excellent opportunitiea fo
management orjented rasearch .’

In respense toTeviewers fequesu for
clarificaticn and censistent with the
response provided above, § 921.1(d) and
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§ 921.1{e) have been revised
appropriately.

Proposed § 921.1(f)—(1) One reviewer
recommended that a formula be
established that would “pre-determine
the minimum level (percentage) of funds
that would be set aside within the total
{System] budget for specific categories
{Research, Education, Monitoring,
Operation/Management, Acquisition,
and Devalepmert).” In addition, this
same reviewer recommended that the
allocation of acquisition/development
funds should be made on the basis of
greatest need measured against
predetermined criteria.

Response: NOAA acknowledges that
under certain conditions establishment
of predetermined percentages for
allocating funds among programmatic
categories could provide greater
predictability in the distribution of
Federal funds among reserves. However,
the advantages of such an approach
depend on a predictability in both the
level of annual appropriations as well as
major acquisition and development
needs for the Reserve system. The
uncertainties in appropriation levels and
acquisition needs are sufficient enough
to make an allocation formula among
the six major funding categories
{research. education, monitoring,
predesignation, acquisition/
development, operations) unfeasible.

NOAA attaches primary importance
to long lerm support for the operational
needs at each reserve as described in
§ 921.32 of these regulations, and to -~
fulfilling the research, education and
monitoring objectives of the program.
unlimited eligibility for these for the
awards. L oeaetesiey YR e san o

- (2) Four reviewers expressed concern

or objection to limiting the funding - - . ~

eligibility of any one reserve under any -
type of award, particularly operation/
management awards. These reviewer’s
comments ranged from general concern
to recommending that all funding caps
be removed from all types of awards. .
These reviewers also stated their ="

general concern regarding & perceived
lack of long term Federal financial

commitment to the System, 231 7
Response: Annual appropriations are
limited. not unlimited. P_un'gj ng-eligibility
limits fcr each reserve havebeen " " .
established in regulations only where "
determined appropriate and necessary
for the establishment and on-going '
support of the mission and goals of the

System. These regulations establish
annual eligibility limits for operations
{$70.000 per year, per reserve) and
program-life limits for site acquisition
{$4 million per reserve). Funding
eligibility limits have not been
established for research, monitoring,

and education grant funds. See subparts
F, G, H. Site acquisition limits are
statutory. {16 U.S.C. 1461(e)(3)(A))
Funding limits ensure that some
funding is available for those types of
awards which support most directly the
mission and goals of the System (i.e.,
generally, after designation of a reserve,
the competitive awards). As
importantly, funding limits are
necessary to ensure that available funds
are awarded in a relatively fair and
proportional manner among national
estuarine research reserves. In the
absence of such limits, one or a few
research reserves could receive the bulk
of available funds at the expense of all
other reserves. These limits prevent
such a substantially disproportionate

“distribution of limited funding.

At present, some of the existing
research reserves in the System are

*approaching the eligibility limits for
_ acquisition and facility development

awards, while most have received less
than 50 per cent, and a number less than
25 per cent, of the eligibility limits of
these type of awards—a difference
between these categories of
approximately one to three million
dollars. These differences are justifiable
on the basis of relative need, reserve
size, property values, construction costs,
etc. A greaterdifference in relative | .
allocation of funds between reserves
would favor disproportionally some - .
reserves and. as a result, be detrimental
to the System asawhale.” .'5: . . ..
Eligibility limits are established for
the purpgses noted above and not to .
unreasonably’féstrict a fesearch reserve

from access to available Federal funds.
- On the basis of NOAA's experiente.in -,

administering Federal financial “* 775" |
assistance for the Systém and because
of comments from many Yesearch ™" ~ .
reserves, the eligibility limit for' "=, .

" operation/management dwarda was

raised to a maximum of $70,000 per site
per year. In response to comments on
the proposed regulations, the eligibility
limit for major facilify construction has
been raised 50 per cent in these final  °
regulations (see response under
proposed § 921.31 below). - o
"Proposed § 821.1(g}—One reviewer
disagreed with the requirement that land

- already in a protected status can be ™"«

included within a reserve only if the >
managing entity commits to long-term .
non-manipulative management.
Response: NOAA believes this '
requirement is necessary consistent -
with the mission and goals of the -
System. Essentially this same subjectis
discussed in the response to comments
on proposed § 921.1(d) and § 921.1(e). In
order to clarify the intent of this .
provision, N0A7A has revised this

P

sentence to include a reference to the
revised § 921.1(d) and § 921.1(e}.

Section 921.2—Definitions

Proposed § 921.2(b)—1t was noted that
the Secretary of Commerce recently
delegated authority for matters relating
to National Estuarine Research Reserves
to the Under Sacretary for Oceans and
Atmosphere.

Response: NOAA agrees with the
recommended modification and has
changed references from the Assistant
Administrator to the Under Secretary
throughout.

Proposed § 921.2(d)—One reviewer
recommended a modification to the
second sentence of the definition of
estuary to include the term measurably
diluted with freshwater rather than
minimally diluted.

Response: NOAA agrees with the
recommended modification the
recommended term “minimal” should be
the term “measurable”, The definition
has been changed accordingly.

Proposed § 821.2(e)—Five reviewers
stated that some confusion has resulted
in the reversed order of the terms
research and reserve in the name of the
System, National Estuarine Reserve
Research System, and the name of each
individual reserve, national estuarine
research reserve. -

.- : Response: NOAA acknowledges that

- some confusion has arisen as a result of

. this difference. However, this is ~ -’.
statutory language which only can be ,
-changed by amending the Act. - .
Siion o1 4= Relationship to Other ™
Provisions of the Coastal Zone - - '

‘Management Act, T

. It wa;noted that theexxstmg program
regulations describe this section as =i

..“Relationship to other provisions of the

Coastal Zone Management Act and to
the National Marine Senctuary - - -
Program”. Text describing the :

.. relationship between the Reserve and

Sanctuary Programs was omitted. New
-..marine sanctuaries'and estuarine -
research reserves are being designated
in close geographic proximity toons
ancther and therefore improved .-~
! coordination between the two programs
_iswarranted. "t D o T
..%Response: NOAA agrees. The revision
" of the Section heading and text should

_be adopted and strengthened. The - *
- fotﬁiu‘xgﬁ of this information from the -

proposed regulations was an oversight.

- . The Section heading and text have begn

revised agpropfiately. o

- Section §21.10—General .
. Pmposéd § 921.10{a)—Five revigwers
objected to two or more states which
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share a biegeographic region being
limited to the development of a single
reserve, even if it was a mnlucomponem
reserve with components in each
respective state {e.g., Maryland and
Virginia in the Chesapeake Bay
subregion of the Virginia biogeographic
region). These reviewers specifically
objected to the eligibility limit on land
acquisifion funding (see § 921.10(b) and
§ 021.20) a3 it applies to any indiwidual
veserve, single or multiple component.

Response: NOAA agrees. Some of the
System's biogeographic subregions.are
represented by more than one reserve in
more than ane state.. As a result, in the
case of a biegeographic region (see
Appendix 1) shared by two or more
states, each such state should be eligible
for Federal financial assistance to
estahlish a national estuarine research
reserve within their respective portion
of the shared biogeographic region.
Section 821.10{a) has been amended to
reflect this revision. Because of this
revision, the phrase which begins "In
the case of a multicompanent national
estuarine * * *"in § 821.10(a), § £21.31,
and § 921.32(c) is no longer necessary
and has been deleted. ,

Proposed §.921.10(b}~Two reviewers
commented that NOAA should aonsider
a higher eligibility limit ar relative
greater funding Tor awards to mult-
component teserves than to umgle
companent reserves.

Resporse: NOAA disagrees, !\mdmg
for the System is limited, A State elects *
to establish a multi-component reserve -

arexpand B single cumpunentresme
with full knowledge ofthe iden
eligfbility limits on any individugt " v~
reserve, whether single ormultiple :
component. Eatablishing separate - 4
funding eligibility limits for, or
disproportiondlly Runding,” - '+ ik
multicompenent reserves wouldbe .
likely to have a significant adverse "~ -~
impact on single-component reserves -
and, as a resnlt, the System uiwhoh.
Further, acquisition and devalopment
funds ere limited- by fre Act. " e

Sectian 821. II—SMSGIecﬁon ‘ Lafs e

Proposed § 821.13{c){2)—One reviewer
recommended thatthe last sentence be -

revised to alimlnlu:rdma to“!t Sl

Response: NOAAWthumhor
revision is:necesgary 10 clarify the futemt

" of this sentence. Thesentence has been
revised in.a manmer consistentwith “ 17

corresponding clarifying rexisions L3
§ 9211¢d) and § 9212(6). -

Propoaed §Mﬂfc){9}% .
reviewers cammenied on the concup! d
“core” and “buffer” areas.orzones. Two
of these reviewsrs recammended
deleting the concept of & bufferzone.

The remaining reviewer recommended
extensive revisiens to the-subsaection to
provide guidance on where habitat
manipulation would be allowed.

Response: After careful review of this
subsection, NOAA does not believe that
the buffer zone toncept should be
deleted or that substantive revisions are
appropriate. The basic approach
presented is sound. A critical concept
and distinction between the two areas
which may have been overlooked is that
key land and water areas (“core’)and a
buffer zone will likely require
significantly different levels of conirol
fsee § 821.13 fa)(7}). In addition to the
basic principles established in the
regulations, NOAA has develaped more
detailed boundary guidance which is
available to states attempting to conduct
the difficult process.of baundary
delineation of a proposed site.

Proposed §-821.11{c){5}—One reviewer
recommended amending this site
selection pnncxple to include “the
suppart of ongoing .ar planned
management activities in nearby
estuaries, including those in the
National Estuary Program.”

Response: NOAA considers’

§ 921.11(c)(5) to encompass this concern
in that the State'isrequired to ~ ~ -
demonstrate how the proposed site is
consistent with existing and potential
land and water uses. Both the
designation by NOAA-of a reserve -
under the Act-end-management plans
develgpedithrough the Nefione! Bstuary
Program df the U.S.HPA -are‘submitted _
to theStetes for adetérminationof

_ consistency under section W(d)md ¢
the Coastal Zone Manegentent Act of **
1872, 28 amended. NOAA views this * -
mpchifistn ¥ an effectve means fof i

f.emﬁnsmem suppattand

-asnegementobiectives -
including those MQWBM

“Therefore, § 923 13(c3{5) bas
been amended to make mrore specific
our intent that the site- soppart: eshumne
management objectives. . RN

Section 921.13—Post Site Selecho_n

Proposed § 921.12(a)—Two reviewers
recommended a sepazate type of eward

- formmuaniioring that wanild prowide long-
naturel system.” . v, o

term support for these activities.
Respanse’NOAA agrees. Apew
subpart G-—-M ‘Hras been added
it wileca
the tions .. "
reletteredes subparts H andl1, - -
respectively; and thesection numbers
being renumbered accordingly). ittal
fundmg ferbasic characterization of the
geological, chemical,«nd -
giologicxl characteristics of the site will
continue to be provided under § 921.12—

/

Post site selection. In addifian, however,
under the new subpart G, NOAA may
provide fmancial assistance-on a
competitive basis for each phase of a
monitoring program. These grant awards
will be separate from those provided for
estuarine research under subpart F.

Section 821.13—Management Plan and
Environmental Impact Statement
Develapment

Proposed § 921.13(a)(7)—Three
reviewers provided comment on tha
acquisition plan guidance of this
subsection. Two reviewers requested
additional guidance on what constitutes
“adequate state control” and
commested that the requiremert to
assess the cost.effectiveness of control
alternatives is excessively burdensome,
The remaining reviewer stated that
having four million dollars in funds
available for land acquisition is not
consistent with thetequirement to
canduct an assessment of the cost
effectiveness of acquisition alternatives.

Response: Whet constitutes -
“adequate State vontrol” is dependent
on site-specific circumstances and
requitements: The most efficient veeof
availahble acquisifien funds can only be
ensured theough the tdentification of
reasonable control, or acquisition
alternatives and an gssessment of their
relative cost and effectiveness. This
does oot 1moessarily mean that the least
costly opfion in dollars s the siemnative
that most be selected. Hudoesmean,
however, that &ll reasanahle contral
alternatives should be tharoughly -

~examined und their relative costs, .

identified. The development-of am
acquisition plan is an-allowable cost

- (Pederal ormatching share). Four -

million dallars.is nat *asrailable,” but.h
the aligibﬁitylhmthr.land acquisition
funds for any one resetve. Regardless of
the amount of funding Avdilahle, for
{and acquisifion, a thorough assessment

" of acquisition altemafives and their cost

effectiveness is necessary o ensure -
responsible and e¥ficient use of Federal *
grant funds. At a minimum the egree of
state control must provide adequate
long term protection to ensure for

. Teserve resgurcesa- ﬂable envlromem

fornsearch.

" Proposed § 821, Tsfa}mj—One B
reviewenlated thet NOAX's

{o mekea cens‘istency

detumﬁ::;ﬁ:;ld%emae ﬁear o
early in'the omE. s )

Response: NUAA agrees. A referame
to § 621.30fb) bes been added to s
subsection to dlarify NOAX's "~
consistency determination :
respansibilities eailyin preparstion of
the management plan.
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Section 921.20—General

Proposed § 921.20-~-Two reviewers
requested a clarifying revision to the
last sentence of this subsection; the provided comments on the designation
addition of the phrase “to a coastal criteria listed in this subsection. One
state.” reviewer recommended a change in

Ros oonse:! NOAA agrees and the (a)(4) at variance with the Act. The
section has been revised accordingly. other reviewer recommended an
addition to the designation findings to
include a requirement that, in the case
of a State which contains, in whole or

Tivo reviewers provided comment on ~ Part a national estuary program
this section. The first reviewer convened pursuant to section 320 of the
~eguested clarification that the provision ~C-ean Water Act, suitable consideration
regarding de-designation of a site has been.gwen to integration of research
applies only to properties acquired with ~ 2nd public education programs of the
Federal funds. The second reviewer estuarine research reserve and the
stated that the provision to compensate ganonal est;xharytgrogr arin. 1t has also
the Federal government for its share of een noted taat the iina managefment
the acquisition cost in the event of de- plan as the governing document for
designation, may be contrary to overall s?tt)gequent ?pe;atdlo; 8 antd maﬂrlmgemezét
coastal protection objectives because 3 e re;e: E: 0 . gog a:t (a!)! :i-gaf’
the state may have to sell the property es:gna g ulddinsb uop d to show
to development interests in order to fully :ﬁc ‘f; ond gso e revised to s %l
compensate the Federal interest. at the Under Secretary is responsibie

) for designation of reserves in
Response: Regarding the first accordance with the delegation of that

Secticn 921.30—Designation of National
Estuarine Research Reserves

Proposed § 921.30({a}~Two reviewers

Section 921.21(e)—{nitic] Acquisition
cnd Development Awc:ds

comment, NOAA does not believe the Secretary of
additional clarification is necessary. gm?cf om tha Secretary

This subsection states specifically that Response: The terms for desxgnanon
these provisions apply to “any real of a National Estuarine Research
property acquired in whole or part with  eserve are set forth in the statute.
Federal funds * *.*." The second .- NOAA agrees that researchand - - .

commenter acknowledgea correctly that education programs shouldbe . - .

thege requirements are designed to-s:».:  jntegrated between the Environmental
accomplish the goals of the National - Proetger:ﬁon Agency’s National Estuary E
Estuarine Research Reserve System and Program and NOAA’s National - ;

that this provision helps ensure that . Egtuarine Reserve Research System.
reserves maintain the standards * "“9"“3 “This'effort has already béennitiated -
established for the system and, if they p through a memorandum of » .« S
do not, that a percentage of the fair -+ | “understinding betweer thé programs at -
market value is available toother'>:* "~  the Nationaldavel and is being pursued -
reserves. It should also be ricted that_ ** -at the local level, where appropriate. - .
these provisions aTe not new’and hive " Therefore, NOAA believes it dées not :
been in place since the incepuon of the .  require restatement in the program ::
Reserve program through grant wt regulations. However, NOAA n,groes R
directives contained in OMB Circular A~ that the management { plan should -
102. The provisions in the Reserve contain the findings of designation’and
regulations are taken directly from the . the regulations should show that the "
A-102 Circular and apply tq_dl real Under Secretary is responsible for
property acquired in whole pr part with designation. The regulations have been
Federal funds. It should also be noted . revised accordingly. . .

that there are other altem"%(g't uide

- Section 921. 31—$upp1ementa1 s
from sale of the property. In ths event f - tA ard
de-designation the state may Etain title Aoqwsmon a.ndDevelop men wands, .
or transfer title to the Federal B Pmposed 5 921.31—Four revlewen

government. In these Instances itis -~ _. expressed concerns that the eligibility .-
likely that the resources of the reserve ., limit of $1,000,000 in Féderal financial
could continue to be protected. While' *%  assistance for facility construction may .
none of these alternatives are - - . not be adequate to meet anticipated - .
inexpensiva they do, as noted by the - long term needs and should bﬂ e
commenter, help ensure that the site , increased or eliminated. : ST
continues to be managedand - .. Response: NOAA lgree: 'l'ha e
maintained in conformance with eligibility limit for facility construction

research reserve goals and objectives. has been increased 50 percent to
$1.500,000.

/

.per site per year. .

Section 921.32—Operation and
Management: Implementation of the
Management Plan

Proposed § 921.32({a-d)~Seven
reviewers objected to the eligibility limit
on cperations and management awards.
They noted that the statute contains no
provision for withdrawal of Federal
support for contirued operation of the
reserves. The termination of Federal
support for the individual sites is viewed
as a lack of Federal commitment to the
long-term maintenance of a
representative system of estuarine
research and education sites.

Response: The Reserve Program was
designed and continues to be a State-.
Federal partnership. The key to this
partnership is the requirement that
NOAA share with the State reserve
program the financial needs associated
with site designation, land acquisition,
research, education and operations.

As discussed previously, appropriate
eligibility limits ensure that funding is
available for competitive research
education and monitoring awards. If, as
some reviewers suggested. NOAA
removed the annual monetary ceiling for
operations and other awards, an
inequitable and disproportionate
distribution of the limited funds for the
program could result. Annual
operational eligibility limits in addition
to ensuring the availability of funds for
competitive projects provide a stability
and even distribution among designated
-and developing reserves. Consequently
NOAAis retaining the eligibility limit of
$70,000 for operations and ma.nagement

NOAA conicurs with the nviewen '_:

assertion that the statute does not direct .
“the Federal Government to abandon its
support and financial commitment to’

reserve operations at the conclusion of a
prescribed period of time or when ain

arbitrary cumulative funding ceiling for
Federal support of operations has been
met. By imposing a fixed duration for - -

Federal support of Reserve operations
NOAA may undermine its ability to
participate effectively with the Reserve
system to address coastal and estuarine
management issues of national
significance. The previously proposed

| three year support per position allocated

& $420,000 operations ceulng
mtabllshed & complex and - :
burdensome administrative procesa o
which is further complicated when

_allocated among Reserves which have

already received operations support,
and the newly designated sites which
have yet to receive such support. To
simplify, streamline and improve .
NOAA's effectiveness in support of
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Reserve aperations, the three year
restriction and other references 1o
cessation af Federal support for
operations and management at the
reservea have been removed throughout
the regulations.

Section 921.33—Bourndary Changes,
Amencments to the Mancgement Plen,
and Addition of Multiple-site
Comgponents

Froposed § 921.33(c)—One reviewer
recemmendad deleticn ¢r substantal
modification of this subsection to
recogrize the State's right aad ability to
appropriately plan and legislate its legal
charge—the research reserve. In
summary, this reviewer objected to
NOAA's approval authority/
requirement for activities discussed in
this subsection. The reviewer suggested
that it should be sufficient if the State
provides NOAA an opporturity for
review and comment on proposed
changes. S :

Response: NOAA disagrees. NOAA is
respongibte for Federal oversight of the
System and ench designated research
reserve. As long as & State wishes for a
reserve to remain a part of the System
and to retain Federal decignation,
NOAA will confinue to require Federal
approval of changes in that research
reserve's boundaries and management.
Ceneral -

Propozed § 62140, § ®2IA4L, and
§ 921.42—Several reviewers
recommended charificafion-of the ::-
criteria 0 be used during performance
evalationg, Performance criteria should
clearlystate whetcoostitotes adequate *»
or inadequate performance. One .
commenter provided a list of items
suggested far-inchston in an evalaation. .
Three reviewers made suggeations on

the compasition of the evaloation teem - -

recommending non-Federal and poivate

commernter suggested the regulations -
indicate criteria for chansing the . ..
members of the evaluation team. Finally
a recommendation was offered that the
evaluation stress integration of the - .
Reserve progrem with other state -
progeams and that the
regulations provide for other dispute
shectof -

" resolution mec

litigation. : wathes peiss i
Response: The pegiodi
a national estuarine research reserve is
central to NOAA's ability to ensure that
reserve operation end management is
being conducted in a manner fally
consistent with program goals end
objectives as defined in section 315 of
the Act, 16 US.C. 1481, and its .
implementing Tegulstions. The criteria
for an evaluation corresponds directly

" public and private use of one or more

= ‘;ii,;._. [N
evahmtionof

with the program goals as specified in
§ 9211 of these regulations. The five
goals described in this section are
nearly identical to the criteria propcsed
by one commenter. The commenter
added cost-effectiveness in using
Federal funds as an additional criteria
which, while not directly stated as a
pregram goal in the regulations is
implicit in any evaluation cf effcient
management of the tatal resarve
program.

It is nct feagikle to establish a
checklist for any evaluation to
predetermine what corstitutes acequale
versus inadequate performance. Each
reserve has very unique cdministrative
structures, environmenta! rescurces, and
corresponding management needs.
NOAA views the evaluation process to
be a highly collaborative effort with the
State such that the evaluation can be
used to focas en particutar and specific
problem areas. It is not appropriate to
attempt to construct a litrous test for
inadeqnate or edexunte performance
which conld reasanably anticipate the
gubstantial variety of issues that are
addressed in the evatvation process.
NOAA would be justifiably criticized for
applying an artificial mreasure against
unique and sie-epecific circumstances.

NOAA agrees with the camments
made regarding participation of other
officials in the evaluation process. Such
officials provida re ions to

" NOAdA on specific iaswes in the
- evaluation. To ensure that Reserve

personne! are direcfly invalved in
selection of the evaluation tearn, - .. -

§ 921.40fc) has been revised to inditats
that NOAA will consult with and ~v -7
request recommendations fram the -

ReserveanthsappmpdxtemNOM-,j - ty of the reserve shauld

partigipaats prior to the evalnation® -
The recommemdation thatthe ... -
evaluation exxmime coardination = - -

" between the Reserve program and other
individual participation while anothee .

coastal research efforts s fully ™~ .
consistent with NOAA ebjectives for the
evaluation precess and is currently
considered under Reserve program .
criteris to “promote Federal, State,

reserves within the System when such
entities conduct estuarine research.” ~
NOAA however, does not agree with the
comment that ather dispute resalufion
mechanisms should be devised short of .
litigation in the event of an unfavarable

" evalnation that may jead to

withddrerwal
of designation. The prowisinns contained

. inboth §9821.41and § 821.42 provids a

lengthy and elaborate process for - :
addressing maijor differences between .
the NOAA end the Reserve relative to
suspenasion of assistanceof
withdrawal of desigunation. This process
{s expressly designed to avaid litigation

/

on thege issues. Therefore, NOAA dces
not agree that additional mechanisms
for dispute resolution arz warranted.

Proposed § 921.40(e}—Two reviewers
recommended a ninety-day requircrnent
for State submittal of an annvel repert
instead of sixty days.

Respense: NOAA agrees. Saction
921.40{e) has been revised aceordingly.
NOAA elzo notes that this section
indicates that inndequate amzal reparts
will trigger a full scate performance
evaluation. This provision is no longer .
needed since § 921.32 has been changed
t2 srovide long term eligibility for
cperations support. Evaluations
censequently will be conducted
generelly at least every 3 years. The
statement has therefore been deleted.

Section 921.50—~General

Proposed § 921.50(a)}~Four reviewers
commented on this subsection. Three
reviewers recommended that research
finded under this subpart be allowed in
an area larger than the boundaries of
the research reserve. One of these
reviewers also recommended that the
managing entity of the reserve approve
all research prior to NOAA funding. One
reviewer expressed concern that funding
eligibility is fied to NOAA epproval of a
ficsl manegement plan. - -

Response: NOAA agrees that grezter
flexibility should be provided for the
area in which federally hnded research
under this subpart may be conducied.
The regulations have been revised to

. allow research activity in the immediate

watershed of the reserve white still
requiring \be majortty of fmded . .
activities ta be conducted within e
boundaries. NQAA zlso agrees that the

directly indicate approvaler -.. - ..
disapproval of psoposed resesrch <
project. Currently each rezerve ia
tequested io review and assign prionity
fo sesearch projects proposed for the
reserve. It a reserve does not approve of
a particular praject that informmatim

" should be expressed directly 1o NOAA.

NOAA agrees that its review and

* approval of state submritied fimal

management plans should be as
expeditious as possible. However,
consistant with NOAA's respansibility
1o ensure that reserve menagement is
conducted in accordamce with the
mission and goals of the System, the
need for an apprcved management
plan to qualify for NOAA funded -

. research remains.

Section 821.51—Estuarine Research

_ Guideb'm._v

Pmpald § 821.51—F1vo reviewers
recommended that NOAA provide, at
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minimum, a more detailed and specific
description of the Estuarine Research
Guidelines in the regulations. One
reviewer objected to NOAA's role in
establishing the research priorities for
funding under this subpart.

Respcnse: NOAA disagrees. Section
315 of the Act requires NOAA to
develop guidelines, not regulations, for
the conduct of research within the
System. A basic description of these
guidelines is provided in both the Act
and the regulations. Including the
guidelines themselves, or a more
detailed and specific description of
these guidelines, in the regulations
would severely limit flexibility in their
implementation. NOAA publishes the
guidelines annually in the Federal
Register and intends to continue to
improve these guidelines within the
relatively comprehensive standards of
the Act. NOAA develops general
research priorities on an annual basis in
consultation with the estuarine research
and resource management community.
The agency foresees na advantage to
including more specificity or detail than
necessary in the Program regulations.
The financial support provided under
this subpart for Research is
administered by NOAA. As a result,
NOAA, in consultation with prominent
members of the estuarine research
community, will continue to determine-
research priorities for this funding.

Subpart G—Interpretation and
Education -~ . -

Section 921.60—General

Proposed § 921.60{a)—Two reviewers

objected to the requirement that .~ .~
“-interpretive and education projects be

conducted within the research reserve.

Response: NOAA did not intend to
limit funding under this Subpartto
activities ¢onducted entirely within the
boundaries of a research reserve, and
has revised the statement to clarify the
intent. o

Proposed § 921.60(b}—One reviewer ~ °

suggested NOAA require that all
applications for interpretation and
education awards be approved by the
state. = - TR EE

LR BT -
s A

Response: NOAA agrees that *:3x 7
applications under this subpart should "
have the support of the state managing

entity. The regulations have been -
revised accordingly. L=
Section Qéz,fl%ﬁkéwqb[e Costs
Proposed § 921.71(e)(2}—Twa
reviewers objected to a one year time
Limit prior to pre-acquisition being
imposed on the allowability for state
match of state lands already in a fully-
protected status, The commenters noted

et

that properties included within NERR
boundaries, particularly the core area,
will be subject to restricted uses, and
these uses will be subject to NOAA
approval (e.g.. research, construction,
education). Since these properties add
real value to the NERR System, but have
diminished use for other purposes. they
should be allowable as state match.
These reviewers therefore
recommended elimination of a one-year
time limit.

Response: This provision has been
adopted in the past to ensure that lands
included within the Reserve system are
acquired consistent with the purposes
and objectives of the Reserve system
and, as required by section 315(e)(3)(A)
of the Act. to assure that the state has
matched the amount of financial
assistance provided by the Federal
Government for the acquisition of land
for a reserve. However, NOAA agrees
that the imposition of a one-year time
limit may not be the most effective or
appropriate method to achieve this
purpose. We have therefore eliminated
this provision from the regulations and

" instead allow inclusion of land and

submerged lands already in the states’
possession as state match irrespective
of the date obtained by the state.
However, calculation of the amount
eligible as match for existing state
owned lands will be made by an
independent appraiser who will
consider the value for match purposes of
these lands by calculating the value of
benefits foregone by the state, in the use

- of the land. as aresult of new ...
. restrictions that may be imposed by < «

Reserve designation. - .-

Proposed § 921.7:(e)(4}—One '~ - .
reviewer regommended elimination or
simplification of the matching share -
criteria for research awards. --;~ 7 -

Response: The matching share - .
requirement cannot be eliminated
because it is required by statute. -
However, the matching share criteria -
has been simplified to be consistent _
with the provisions to § 921.50(a) of
subpart F. :

VL Other Actions Associated With the
Rulemaking -

_{A) Classification Under Executive
Order 12291. NOAA has concluded that

these regulations are not major because
“ they will notresultin: -~ =~ 7 - .

(1) An annual effect on the economy
of $100 million or more; T

(2) A major increase in costs or pricés

- for consumers; individual industries;

Federal, state, or local government
agencies; or geographic regions; or
(3) Significant adverse effects on
competition, employment, investment,
productivity, innovation or the ability of
/

United States based enterprises to
compete with foreign based enterprises
in domestic or export markets.

These rules amend existing
procedures for identifying, designating,
and managing national estuarine
research reserves in accordance with
the Coastal Zone Management
Reauthorization Act of 1985. They will
not result in any direct economic or
environmental effects nor will they lezd
to any major indirect economic or
environmental impacts.

(B) Regulatory Flexibility Act
Analysis. A Regulatory Flexibility
Analysis is not required for this
rulemaking. The regulations set forth
procedures for identifying and
designating national estuarine research
reserves, and managing sites once
designated. These rules do not directly
affect “small government jurisdictions™
as defined by Public Law 96-354, the
Regulatory Flexibility Act, and the rules
will have no effect on small businesses.

(C) Paperwork Reduction Act of 1580.
This rule contains collection of
information requirements subject to
Public Law 96511, the Paperwork
Reduction Act (PRA), which have
already been approved by the Office of
Management and Budget (approval
number 0648-0121). Public reporting
burden for the collections of information
contained in this rule is estimated to
averaga 2,012 hours per response for

~ managemeént plans and related

documentation, 1.25 hours for = -

. performance reports, and 15 hours for

annual reports and work plans. These
estimates include the time for reviewing
instructions, searching existing data -
sources, gathering and maintaining the

-

data needed. and completing and.:? -

reviewing the collection of information. " -

Send comments regarding this burden -
estimate or any other aspect of thess "~
collections of information, including’
suggestions for reducing this burden, to
Richard Roberts, Room 1235, - .
Departraent of Commerce, Washington.
DC 20230, and to the Office of ~ .5
Information and Regulatory Affairs,
Office of Management and Budget,
Washington, DC 20503. ATTN: Desk
Officer for NOAA. 2~ - = - 4w
(D) Executive Order 12612. These ~-

- interim final rules do not contain "~ <--

policies which have sufficient -

. Federalism implications to warrant
- preparation of a Federalism Assessment

pursuant to Executive Order 12612, -
However, the provisions of the rules

* setting forth what a state must do or

agree to do in order to qualify for the
various types of Federal financial
assistance available under the rules
have been reviewed to ensure that the
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rules grant the states the maximum
admirdstrative discretion possible in the
administration of the National Estuarine
Reserve Resgearch System policies
embadied in the qualification
requirements. In formulating those
policies, the NOAA worked with
affected states to develop their own
policies with respect to the use of
vatiozal Estuarice Research Reserves.
To the maximum extent possible
consistent with the NOAA's
respansibility to ensure that the
cbiectives of the National Estuarine
Reserve Research System provisions of
the Coastal Zore Managemnent Act ace
chtained, the rules refrain

establizhing uniform aational standards.
Extengive consulztions with state
oificials and organizaticns have been
Leld regarding the fimancial assistance
qualifications imposed. Details
regarding awards of financial assistance
have been discussed above under the
heading “REVISION OF THE
PROCEDURES FOR SELECTING,
DESIGNATING AND OPERATING
NATIONAL ESTUARINE RESEARCH
RESERVES" and are not repeated here. -
Likewise comments from the states
regarding qualifications and responses
and changes to the regulations regarding
same were set forth under the heading
SUMMARY OF SIGNIFICANT
COMMENTS ON THE PROPOSED
REGULATIONS AND NOAA'S
RESPONSES. It ehould be noted that
some of the states commented in .
opposition to.conditioms ar language

requived by law or by Officeof . .- 72:" :

Management and Budget Gircular A-102.
NOAA does not have the discretion to .
change such language or conditions, . .
(E) National Envirordn. Polzcy e
Act. NOAA has concloded that ©
publicatixm of these lnnnmﬁnnlmlu-ﬁi
does not cunstitute a major Fedesal
action significantly affecfing the qmﬂily
of the human environment. Thezefare, -
an envircamental impact statemem is -
not required. . . .
(F)Admzmlratzm?m&'m An: e
Trese irterim final vegulations are . % -
effective ]uly 23,1890, To the extent ﬂm
these regulations relate to grants aod
cooperative agreements the .: 3¢ <.
reGuirements of the Administrafive’: *=f:

submitted program applications that
anticipats immediate implementation of
these regulations. Public comments on
these interim final regulationts are
invited and will be considered if
submitted on or befsre September 23,
1890,

List of Subjects in 15 CFR Pazt 921

Administrative practice and
procedure, Coastal zone, Environmental
impact statements, Grant programs—
Natural resources, Reporting and
recorckeeping requirements, Regearch.
{Feceral Domestic Assistance Catalog
Number 11.420, National Estuarine Reserve
Research System)

Dated: July 10, 1990,

Virginia K. Tippie,
Assistant Administrator for Ocean Services
and Coastal Zone Management.

For the reasons set forth in the
preamble, 15 CFR part 821 is revised to
read as follows:

PART §Z1=-NATIONAL ESTUARINE

RESERVE RESEARCH SYS‘I’EM

REGULATIONS

Sec.

Subpast A—Genaral

§21.1 Mission, goals ard-general provisions.

921.2 Definitions.

821.3 National Esturrine Reserve Research
- System biogeographic classification
scheme and estuarine typalog:es.

921.4 Relationship to other provisions.of the
Conlal ZOnc Mamgemem Act.

Suhpart n—sne Sel-cﬂml.m snn&lacﬂnn
and Management Plan Dsvalopmect

. 921.16 “Geneyal. - e

. 82111 S:malenﬂm.xri. i he

921 12 Poutmhaelae&m.:_..v s Ll
2117 Management plan

imput statenrent: d.ulnpmnnt. el

\1.

kY

SMG—MWW d

Prepazstion of the !l-llnqmd "’

921,30 Cereral

921.21 -feitial |cqms?ﬁon md developmem
swards.

Subpm D—Reserve Mgnat{ou nnd ’
Subsequent Operation *  ~

921.30  Designation of National Eoma:ina ...

‘Research Reserves. .
921.31 -Supplemental u:q\\iuﬁon and o .
development awsards.

Procednre Act 5US.C. 553 dsmmnﬂ?- ' 82132 -Operation and menagément - °

To the extent that sany substamtive <7
provisian does not inrvolve grants or-

l
cooperative agreements no nseful i v+ o

purpose wanld be served by delaying
the effective date for 30 dnyl.Nonghts
of the participents in this Federal .7 -
program will be adversely effected by
immediate implementation. To the .
contrary state recipients of financial
assistance through this program have

Jmplementation of the management plm '
, amendmentsto -

21.53 Dauxdarynhmsu
plan, and addition of

'mnlﬂple-uu compomu._ Ll S

Subpaert E—Performance Evaluation aml

" withdrawal of Designation - -

- 92140 Evaluatfon of system perfomance .
92141 Surpemlon of ehgibnhty{orﬁ:nncial

assistance. -
92142 ‘Withdrawa! o! designation.

/

Sec.

Subpart F—=Research

921.50 Genersal.

921.51 Estuarine research guidelices.

921.52 Promction and coordinaticn of
estuarine reseazch.

Subpart G-—Monitoriag

62180 General.

Subpart H{—~Interpretation and Educadon

921.70 General.

921.71 Categories of potectial izlerpretive
and educational projects: evaiuation
criteria.

Subpart |~Geperal Financial Assistance

Provisions

921.80 Application mformanon

921.81 Allowab!e costs.

921.82 Amendments to financial assistance
awards.

Appendix 1 to Part 821—Biogeographic
Classification Scheme

Appendix I to Part 21—Typology of
National Eatuaring Research Resexves

Authority: Sec. 315, Public Law 92-533, as
ameqded; 66 Stat 1280 {18 LLS.C. 1401},

Subpart A—General
§921.1 Mission, g-!m aed genenl
pﬂwbibﬂl.

(a) The mission of the Natianal
Estuarine Reserve Research Syster is
the establishment and mansgement,
through Federal-State cooperation, of &
national system of estuarine research .
reserves mpresentanve of the vacious
regions and estudrine types in the :
United States. ﬁshmnne research . - .
reserves are established to provide’
opportunities for Iong-term research,
education, andlntezpretanon. ) .

(b)"!hesmhoﬁhe program for .
carrylngmz!ﬂﬁlmfssmasetn. S

(1) Ensure a stable environment far -
research troughf long-term mmn of
estuarine reserve Fesousces;

12} Address coastal management .-
issoes {dentified a8 significant throngh
coordinated eswaripe resea:ch
the Systems ;== -~

(3) Enhance public xwmmal and

. understanding of the estoarine -

enviranment and suitahle
opportanitics for pnbhn edumtmn and
interpretation; , - i .7~ )

{4) Promote Fedesal, nala. pub!ic and
pr!vate use.of one or moze reserves’ )
within the System when sich entities.
conduct eshrarive researck; and

(5} Conthict and coerdinate estitering -
research within e System, gathering ~
ard making available information

. necessary for iniproved understanding

and management of estuarine aress.
(c) Nativiral estuarine research
raserves shall be open to the pubhc to
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the extent permitted under State and
Federal law. Multiple uses are allowed
to the degree compatible with the
research reserve's overall purposa as
provided in the management plan {see

§ 921.13} and consistent with paragraphs
(a) and (b) of this section. Use leve!s are
set by the individual state and analyzed
in the management plan. The research
reserve management plan shall describe
the uses and establish priorities among
these uses. The plan shall identify uses
requiring a state permit, as well as areas
where uses are encouraged or
prohibited. Consistent with resource
protection and research objectives,
public access may be restricted to
certain areas within a research reserve.

(d) Habitat manipulation for research

purposes is allowed consistent with the
following limitations. Manipulative
research activities must be specified in
the management plan, be consistent
with the mission and goals of the
program (see paragraphs (a) and (b) of
this section) and the goals and
objectives of the affected research
reserve, and be limited in nature and
extent to the minimum manipulative
activity necessary to accomplish the
stated research objective. Manipulative
research activities with a significant or
long-term impact on reserve resources
require the prior approval of the state
and the National Oceanic and -
Atmospheric Administration (NOAA).
Manipulative research activities which
can reasonably be expected to have a
significant adverse impact on the
estuarine resources and habitat of a
reserve, such that the activities
themselves or their resulting ahon- and
long-term consequences compromise the
" representative character and lntegnty of
a reserve, are not allowéd Habitat -
mampulauon for resource management
purposes is not permitted within i
national estuarine research reserves,
except as allowed for restoration
activities consistent with paragraph (e)

of this section. NOAA may allowan " --

exception to this prohibition if -
manipulative activity is necessary for
the protection of public health or the
preservation of other sensitive resources
which have been listed or are eligible -
for protection under relevant Federal or
state authority (e.g., threatened/
endangered species or significant
historical or cultural resources). It
habitat manipulation is determined to be
necessary for the protection of public

health or the preservation of sensitive . -

resources, then these activities shall be
specified in the Reserve Management
Plan and limited to the reasonable
alternative which has the least adverse
and shortest term impact on the

. concerning, natior
" reserves (see subpart I of this part).

representative and ecological integrity
of the reserve.

(e) Under the Act an area may be
designated as an estuarine reserve only
if the area is a representative estuarine
ecosystem that is suitable for long-term
research. Many estuarine areas have
undergone some ecological change as a
result of human activities (e.g.,
hydrological changes, intentional/
unintentional species composition
changes—introduced and exotic
species). In those areas proposed or
designated as national estuarine
research reserves, such changes may
have diminished the representative
character and integrity of the site.
Although restoration of degraded areas
is not a primary purpose of the System,
such activities may be permitted to
improve the representative character
and integrity of a reserve. Restoration
activites rmust be carefully planned and
approved by NOAA through the Reserve

. Management Plan. Historical research

may be necessary to determine the
“natural” representative state of an
estuarine area (i.e., an estuarine
ecosystem minimally affected by human
actvity or influence). Frequently,
restoration of a degraded estuarine area
will provide an excellent opportunity for
management oriented research.

(f) NOAA may provide financial
assistance to coastal states, not to-
exceed 50 percent of all actual costs or

" $4 million whichever amount is less, to

assist in the acqmsiﬁan ‘of land and
waters, or interests theréin. NOAA may
provide financial assistance to coastal .-
states not to excéed 50 percent of all ™~
actual costs for the management and

_operation of, and the conduct of -; .

educationd] or interpretive activities

estuarine research

NOAA may provide financial assistance

to any coastal state or public or private -

person. not to exceed 50 percent of all
actual costs, to support research and
monitoring within a pational estuarine
research reserve. Five types of awards
are available under the National -
Estuarine Reserve Research System .
Program. The predesignation awards are
for site selection, draft management
plan preparation and conduct of basic
characterization studies. Acquisition,
and development awards are intended -
primarily for acquisition of interests in
land and construction. The operation '
and management award provides funds
to assist in implementing the research,
educational, and administrative -
programs detailed in the research
reserve management plan and is -
reflective of the joint State-Federal
partnership in the preservation and

/

protection of estuarine resources. The
research and monitoring awards provide
funds to conduct estuarine research and
monitoring within the System. The
educational and inferpretive award
provides funds to conduct estuarine
educational and interpretive activities
within the System.

(g) Lands already in protected status
managed by other Federal agencies,
state or local governments, or private
organizations can be included within
national estuarine research reserves
only if the managing entity comurits to
long-term non-manipulative
management consistent with paragraphs
(d) and (e} of this section in the reserve
management plan. Federal lands already
in protected status cannot comprise the
key land and water areas of a research
reserve (see § 921.11(c})(3)).

(h) To assist the states in carrying out
the Program’s goals in an effective
manner, the National Oceanic and
Atmospheric Administration (NOAA)
will coordinate a research and
education information exchange
throughout the national estuarine
research reserve system. As part of this
role, NOAA will ensure that information

-and ideas from one reserve are made °

available to others in the system. The '
network will enable reserves to -
exchange information and research data
with each other, with universities
engaged in estuarine research, and vmh

~Federal and state agencies. NOAA's

cbjective is a system-wide program of

.research.and monitoring capable of -

- addressing the managemenl issues that

" affect long-term prodncﬁvity of our

Nation's estuaries,"*¥" - - = }-»: :-:-;"
08k, m :

§9212 Doﬂnluﬁu. i ot .

A{a) Act means, the Coastal Zone Y

Management Act of 1072, as amended, -

- l

-16 U.S.C. 1451 et seq. Section 315 of the
- Act, 168 U.S.C. 1461, establishes the

National Estuarine Resem Research
System. SRS R - :

(b) Under Semtary meam the Under ’
Secretary for Oceans and Atmosphere.
US. Department of Commerca. or -

. .dealgnee Lreat L3S

-(c) Coastal state meam a state of Qhe :

- United States, in or bordering on, the
. Atlantic, Pacific,'or Arctic Océan; the -

Gulf of Mexico. Long Island Sound, or
- one or more of the Great Lakes. For the »
purposes of these regulations the term

.also includes Puerto Rico, the Virgin ;7 ~
-Islands, Guam, tHe Comménwealth of
_ the Northern Maridnas Islands, the ©
s+ ‘Trust Territories of the Pacific Islands.”
-and Amencan Samoa (see 18 U.S.C.

1453(4)): SRaRTAENMRL b 00
(d) 53'"017 means that part of a river

- or stream or other body of water having
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unimpaired connection with the open
sea, where the sea water is measurably
diluted with fresh water derived from
land drainage. The term also includes
estuary-type areas with measurable
fzeshwater influence and having
unimpaired connections with the open
sea. and estuary-type areas of the Great
Lakes and their connecting waters. See
16 U.S.C. 1453(7)).

(e) Nat/onal Estuarine Research
Reserve means an area thatis a
representative estuarine ecosystera
suitable for long-term research, which
may include all or the key land and
water portion of an estuary, and
adjacent transitional areas and uplands
constituting to the extent feasible a
natural unit, and which is set asideas a
natural field laboratory to provide long-
term opportunities for research,
education, and interpretation on the
ecological relationships within the area
(see 16 U.S.C. 1453(8)) and meets the
requirements of 16 U.S.C. 1461(b). This
includes those areas designated as
national estuarine sanctuaries under
section 315 of the Act prior to the date of
the enactment of the Coastal Zone
Management Reauthorization Act of
1985 and each area subsequently
designated a’-a national estuarine
research reserve.

§921.3 National Estuarine Reserve
Research System blogeographic - -
chumatlonudmnonmmnm e
(a) National estuanne resea.rch S
reserves are chosen to reflect reglonal
differences and to include a variety of

ecosystem types. A biogeographic ssi -s#sanctuaries to protect or restore such - Syg

classification scheme based on regional
variations in the nation’s coastal zone IR

has been developed. TheTﬁogeograph.lc .t,e

classification scheme is used to ensure .
that the National Estuarine Reserve '\ :
Research System includes at least one :
site from each regxon.‘!‘he estuarine
typology system is utilized to ensure” -
that sites in the System reflect the wide *
range of estuarine types vmhm the '« -
United States. ¥ argi i, My £ins DARAL B
{b) The biogeographic classification
scheme, presentedéévn Appendix I to thls
part, contains 27 fegions. Figure 2 -« -
graphically depicts the bxogeograplnc
regions of the United States.™ 25-:"?
{c) The typology system'is presented
in Appenchx Oto thu part. 2

§ 921.4 Relaﬂonshlp to othot provblom of

o3 _.-Rsu’-*ew oy

approved coastal zone management
programs under section 306 of the Act, is
eligible for an award under the National
Estuarine Reserve Research System (see
§ 921.2(c)).

(b) For purposes of consistency
review by states with a federally
approved coastal zone management
program, the designation of a national
estuarine resedrch reserve is deemed to
be a Federal activity, which, if directly
affecting the state's coastal zone, must
be undertaken in a manner consistent to
the maximum extent practicable with
the approved state coastal zone program
as provided by section 1456(c)(1) of the
Act, and implementing regulations at 15
CFR part 930, subpart C. In accordance
with section 1456{c}(1} of the Act and the
applicable regulations NOAA will be
responsible for certifying that
designation of the reserve is consistent
with the State approved coastal zone
management program. The State must
concur with or object to the certification.
It is recommended that the lead State
agency for reserve designation consult
at the earliest practicable time, with the
appropriate State officials concerning
the consistency of the proposed national
estuarine research reserve.

(c) The National Estuarine Research
Reserve Program will be administered in
close coordination with the National
Marine Sanctuary Program (Title I of

* . the Marine Protection Research and |
* Sanctuaries Act, as amended, 18 U:S. c-

1431-1445), also administered by NOAA.
“Title Il authorizes the Secretary of ;:;

.. Commerce to designate discrete areas DI

the marine environment as marine

areas for their conservation, <3, <~

_ recreational, ecological, histoncaL -
educational or esthetic va!uea. -
ationa} mariné lanctxmieamd‘.g‘,’ .

' *esmarinemmhmmynm Bow

overdsp, &u@&eymyh adjacem. -

T F| [T

SprartB—smsqlocu:m.msue
swuonmm«nemm o

ﬁ 92190 Gmnl. ' _
? (a) A state may apply for I-'ederal .
ﬁnancxal assistancoe for the purpose of . .
* site selection, preparation of documents
* specified in § 921.13 (draft management
-plan and environmental impact ... sy,
- statement {EIS)) and the’ conduct of
: reséarch necessary to complete basic
‘characterization studies. The total

-

the Coastal Zone Management Act. © =55, ¢ Federal share of this group m R

(a) The National Estuarine Reserve
Research System is intended to provide
information to state agencies and other
entities involved in addressing coastal
managemeut issues. Any coastal state,
including those that do not have

-* predesignation awards may not exceed

$100,000, of which up to $25,000 may be -
used for site selection as described in .
- § 921.11. Federal financial assistance for
" preacquisition activities nnder §92111 .
and § 921.12 is subject to thé'total $4

/

million for which each reserve is eligible
for land acquisition. In the case of a
bicgeographic region (see Appendix [ to
this part) shared by two or more states.
each state is eligibie for Federal
financial assistance to establish a
natanal estuarine research reserve
within their respective portion cf the
shared bicgeographic region. Finazncial
assistance application procedures are
specified in subpart 1 of this part.

(b) In developing a research reserve
program, a state may choose ‘o develop
a multiple-site research reserve
reflecting a diversity of habitats in a
single biogeographic region. A multiple-
site research reserve also allows the
state to develop complementary
research and educational programs
within the individual components of its
multi-site research reserve. Multiple-site
research reserves are treated as one
reserve in terms of financial assistance
and development of an overall
management framewark and plan. Each
individual site of & proposed multiple-
site research reserve shall be evaluated
both separately under § 921.11(c} and
collectively as part of the site selection
process. A state may propose to
establish a multiple-site research
reserve at the time of the initial site .
selection, or at any point in the

- development or operation of the

estuarine research reserve, even after
Federal funding for the single site _
‘research reserve has expired. If the stat
‘decides to develop a multiple-site.
~ pational estuarine research reserve afte
the initial acquisition and development
award is made for a single site, the .
‘$proposal is sibject to the requiréments
set farth in § 921.33(b). However, a statt
“may not propase to add one or more
. -sites to an already dasignated x_eseerch
reserve if the operation and .y, e -
management of such fesearch rese;ve
»»hal been found deficient dnd
uncorrected or the research condu_cted
not consistent with the Estuarine . .
Research Guidelines in accordance wit

"' *_ -the provisions of subparts E and F of
" this part. In addition, Federal funds

acqmsxﬁon  of a multiple-site research

: peserve remains limited to $4.000,000

(see § 921.20). The funding for operatio:
of a muitiple-sits research reserve is

- limited to $70,000 per year (see . -

X | 921.32(c)) and preacqmsmon funds ar
ln'nited 1o $100,000 per Teserve. . i

1921.11 s_na selocuon. SRR
a5 (a). A sfite may use up to 325 ooo in
Federal funds to establish and -
 implement a site selection process
which is approved by NOAA .
: (b} In addition to the requirements 8
forth in subpart I of this part, a request

B
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for Federal funds for site selection must
contain the following programmatic
information:

1) A description of the proposed site
selection process and how it will be
implerented in conformance with the
biegeographic classification scheme and
typology (§ 921.3);

(2) An identification of the site
selection agency and the potential
management agency; and

(3) A description of how public
participation wiil be incorporated into
the process {see § 921.11{d}).

{c) As part of the site selecticn
proczess. the state end NOAA stall
evaluate and selact te final sitals).
NOAA has final authority in approving
such sites. Site seiection shall be guided
by tke following principles:

(1) The site's contribution to the
bicgeographical and typelogical balance
of the National Estuarire Raserve
Research System. NOAA will give
priority consideratian to proposals to
establish reserves in biogeographic
regiors or subregians that are not
represented in the system (see the
biogeographic classification scheme and
typology set forth in § 8213 and
appendices [ and 11 to this part};

(2) The site’s ecological
characteristics, including its biological
productivity, diversity of flora and
fauna, and capacity to attract a broad
range of research and educational
interests. The proposed site must be a

representative estuarine ecosystem and
should, to the maximum extent possible,
be an estuarine ecosystem minimally , |
affected by human activity ot influence °
(see § 922.1(e]): - S

(3) Assurance that the site™ * =
boundaries encampass an adequate
portion of the key land and water areas

of the natural system to approximate an ~

ecological unit ard to ensure effective”
conservation. Boundary size will very
greatly depending on the nature of tha
ecosystem. Research reserve boundarfes
mmust encompass the area within which
adequate comtrof hesorwill be -

established by the managing entity over,,
human sctivities cccurring within the
reserve. Generally, reserve boundaries

will encompass two sreas key fand and
water areas [or “ccte area"}and & ¢
buffer zome. Key lard and-water areas
and a buffer zome will Hcoly reguire -
significantly differerit levels of control ~
(see § 821.13(a}?} The fermy | key ferd °*

and water areas™ refers to that core area’

within the reserve thatis sa yital to the.

fanctioning of the estuariné ecosystem
that it must be ander « levet of controt .
sufficient to ensure the long-term = - -
viability of the reserve for research on
natural processes. Key land axd water
areas, which comprise the core area, are

those ecological units of a natural
estuarine system which preserve, for
research purposes, a full range of
significant physical, chemrical and
biclogical factors contributing to the
diversity of fauna, flora and natural
processes occurring within the estuary.
The determination of which land and
water areas are "key” to a particular
reserve must be based on specific
scientific knowledge of the area. A basic
principle to follow when deciding upon
koy land and water areas is that they
should encompass resources
representative of the tctal ecosystem,
and which if compromised could
endanger the resaarch objectives of the
reserve. The term “buffer zone™ refers to
an area adjacent to or surrounding key
land and water areas and essential to
their integrity. Buffer zones protect the
core area and provide additional
protection for estuarine-dependent
species, including those that are rare or
endangered. When determined -
appropriate by the state ard approved
by NOAA, the buffer zone may also
indlede an area necessary for facilities
required for research and irterpretation.
Additionally, buffer rones should be -
established suificient to accommodate a
shif!:,of the corle u::}as a result of
biotogical, ecologicator -
geomorphological change which
reasonably couid be expected to ocrur.
National estuarine research reserves
may inclode existing Federal or state
lands afready in a protected status -
where mutuel denefit cann be enbanced.

-However. NOAA wilf mof approve a site

for potenfist naticsia! estearine research
reserve stafus that fs dependent - .= -
primarily upon the inclusfor of currenty
protected Federal lands fr order fo meet
the requiresnerits for revedrch reserve
stutus (sweir'as key land snd water -

_areas). Such lands generaily will be
‘included within's’ research reserve to

serve as s bufler os far other ancillary

purposes; " " P

-(4) The site’s suitability for long-term -
estuarime research; including ecological
factors and proximity to exfsting '~ -~ < -
research facilities and educational - .
institutions; - .

-(5] The site's compatibility with  « *
existing end potential land and water
uses i contigiouy-areas as well as”

coastal and estuarine . : .

8
management plans; and =75 ;7
(6) The site’s mrportance o education
and interpretive effarts, consistent with
the need for contimzed protection of thre
natural system. ~ - - 0 oo
{d) Barly in the site selection process :
the state mmust seek the views of affected
landowners, local governments, other. *
state and Federal agencies and other - -
parties who are interested in the area(s)

/

. basic izt .
* chemical and biological characteristics

R

being considered for selection as a
potential national estuarine research
reserve. After the local governmert(s)
and affected landowner{s} have bee=n
contacted, at least one public meeting
shall be held in the area of the proposed
site. Notice of such a meeting, including
the time, place, and relevant gubject
matter, shall be announced by the state
through the area’s principal news media
at least 15 days prior to the date of the
meeting and by NOAA in the Federal
Register.

(e) A state request for NOAA
approval of a proposed site {or sites in
the case of a multi-site reserve} must
contain a description of the proposed
site in relaticnship to each of the site
selection principles (§ 921.11(c)) and the
following information:

(1) An analysis of the propcsed site
based on the biogeographical scheme/
typology discassed in § 921.3 and set
forth in appendices I and I to this part;

{2} A description of the proposed site
and its majar resources, including -
locatian, proposed boundaries, end
adjacent land uses. Maps, including
acriaf photographs. are required; |

{3) A description of the public  ~
participation process used by the stata
to solicit the views of interested parties,
a summary of comments, and, ¥
interstate issues are involved, ‘
documentation that the Govemnor(s) of
the other affected state(s) has been -
contacted. Capies of all correspondence,
including contact letters to all affected
landowrers mnst be sppended:

(4} A list of sl sites considered and a

" brief statemert of the busis fornot "
selecting the non-preferréd sites; and

(SJAMano_{Ihepropbaed' T
site{s) for designafien as a National =~
Estusrine Research Reserve by the + <+’
the area fa ldcated. <7
§o2112 Post snw etection. 17

(a) At the time of the state’s request
for NOAA spproval of a peoposed site,
the stade may seheit & request for up o
$40,000 of the total Slw,owanowadﬁw

Govemnor of the coasial state in which o

for preparstica of the environmental ,. -
impact statement. At this tima, the statz

" may also subumit § request for the /1.7

remainder of the peedesignatica fonds
for research necessary to completea .
¢ eharateriz2frbf the physical,

of the site spproved :
state’s request for these post site
sefection funds must be accompanied by
the information speciffed fn subpart I of
this part and, for draft management plan

d by NOAA. The
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development and environmenta) impact
statement information collection, the
following programmatic information:

{1} A draft management plan outline
(see § 921.13(a) below); and

(2) An outline of a draft memorandum
of understanding (MOU) between the
state and NOAA detailing the Federal-
state role in research reserve
management during the initial period of
Federal funding and expressing the
state's long-term commitment to operate
and manage the national estuarine
research reserve.

{(b) The state is eligible to use the
funds referenced in § 921.12(a) after the
proposed site is approved by NOAA
under the terms of § 921.11.

§921.13 Management plan and
environmental impact statement
development.

{a) After NOAA approves the state’s
proposed site, the state may request to
use additional predesignation funds for
draft management plan development
and the collection of information .
necessary for the preparation by NOAA
of the environmental impact statement.
The state shall develop a draft
management plan, including an MOU.

The plan will set out in detail:

(1) Research reserve goals and
objectives, management issues, and
strategies or actions for meeting the
goals and objectives;

(2) An administrative section
including staff roles in administration, -
research, education/interpretation, and
sutveillance and enforcement; ~ -

(3} A research plan, including e
monitoring design; Sl

(4) An education/interpretive plan; "~ -

(5) A plan for public access to the
research reserve; .. . - Tt

(6) A construction plan, includinga <. *
proposed construction schedule, general -
descriptions of proposed developments
and preliminary drawings, if ...
appropriate. Information should be
provided for proposed minor. .. -
construction projects in sufficient detail .
to allow these projects to begin in the
initial phase of acquisitionand ,; .- .
development. If a visitor center, =
research center or, any other facilities
are proposed fog construction or - -
renovation at the site, ar restorative
activities which requaire significant :-.

consiruction are planned, a detailed - - - ;
' " development including associated ~ -
. enforcement costs, negotiation,. . - 3
" adjudication, etc.) and long-term costs

construction plan including preliminary .
cost estimates and architectural _ -
drawings must be prepared as a part of
the final management plan; and

(7) An acquisition plan identifying the
ecologically key land and water areas of
the research reserve, ranking these
areas according to their relative .

importance, and including a strategy for

. adjudication, management and .

establishing adequate long-term state
control aver these areas sufficient to
provide protection for reserve resources
to ensure a stable environment for
research. This plan must include an
identification of ownership within the
proposed research reserve boundaries,
including land already in the public
domain: the method(s) of acquisition
which the state proposes to use—
acquisition {including less-than-fee
simple options) to establish adequate
long-term state control: an estimate of
the fair market value of any property
interest—which is proposed for
acquisition; a schedule estimating the
time required to complete the process of
establishing adequate state control of
the proposed research reserve; and a
discussion of any anticipated problems.
In selecting a preferred method(s) for
establishing adequate state control over
areas within the proposed boundaries of
the reserve, the state shall perform the
following steps for each parcel
determined to be part of the key land
and water areas (control over which is
necessary to protect the integrity of the
reserve for research purposes), and for
those parcels required for research and
interpretive suppart facilities or buffer
purposes:

{i) Determine, with appropriate
justification, the minimum level of
control(s) required (e.g, management
agreement, regulation, less-than-fee
simple property interest (e.g., -
conservation easement), fee simple
property acquisition, or a combination
of these approaches; - - <. - . .-

(ii) Identify the level of existing state
control(s)y -t oo

(iii) Identify the level of additional -
state control(s), if any, necessary to ..
meet,the minimum requirements -=.~+-: |
identified in (a)(7){i); of this sectiom - -

(iv) Examine all reasonable ..~ :

‘-

control identified tn (a){7){}i) of this
section, and perform s cost analysis of
each: and o :

(v) Rank, in order of cost, the methods .
(including acquisition) identified in -
paragraph (a)(7](iv} of this section. -
An assessment of the relative cost-
effectiveness of control alternatives

. shall include a reasonable estimate of
" . both short-term costs {e.g., acquisition of -

property interests, regulatory program "'

(e.g. monitoring, enforcement, ~ -

coordination). In selecting a preferred

. method(s) for establishing adequate

state control over each parcel examined
under the process described above, the

;

state shall give priority consideration to
the least costly method(s) of attaining
the minimum level of long-term control
required, Generally, with the possible
exception of buffer areas required for
support facilities. the level of control(s)
required for buffer areas will be
considerably less than that required for
key land and water areas. This
acquisition plan. after receiving the
approval of NOAA, shall serve as a
guide for negotiations with landowners.
A final boundary for the reserve shall be

-delineated as a part of the final

management plan;

{8) A resource protection plan
detailing applicable authorities.
including allowable uses, uses requiring
a permit and permit requirements, any
restrictions on use of the research
reserve, and a strategy for research
reserve surveillance and enforcement of
such use restrictions, including
appropriate government enforcement
agencies;

(9) If applicable, a restoration plan
describing those portions of the site that
may require habitat modification to
restore natural conditions;

{10) A proposed memorandum of
understanding (MOU) between the state
and NOAA regarding the Federal-state
relationship during the establishment
and development of the national

-estuarine research reserve, and

expressing a long-term commitment by
the state to maintain and manage the

- research reserve in accordance with
.- section 315 of the Act 18 U.S.C. 1461,

and applicable regulations. In :
conjunction with the MOU and where
possible under state law, the'state will .-

- consider taking appropriate - ™

administrative or legislative action to
ensure the long-term protection and ~
operation of the national estuarine -

: +7 - 17 veswarch reserve, The MOU shall be -
. alternatives for aitaining the level of < .

signed prior to research reserve
designation. If other MOUs are -

_ necessary {such as with a Federal

agency or another state agency), drafts
of such MOUs also must be included in

‘the plan: and

(11) I the state has a federally
approved coastal zone management

" program. documentation that the

proposed national estuarine research
reserve is consistent to the maximum
extent practicable with that program.

. See § 921.4(b) and § 921.30(b).

(b) Regarding the preparation of an

- environmental impact statement (ELS)
- under the National Environmental Policy
+ Act on a national estuarine research

reserve proposal, the state shall provide
all necessary information to NOAA

* concerning the socioeconomic and

environmental impacts asscciated with
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implementing the draft management
plan and feasible alternatives to the
plan. Based oa this information, NOAA
will prepare the draft EIS.

(c) Early in the development of the
draft management plan and the draft
EiS, the statz shall hold a meeting in the
area or arezs most affected to solicit
public and government comments oa the
significant issues relaled to the
preposed acticn. NCAA will publish a
notice of the meeticg in the Federal
Register 15 days prior t5 the meeting. -
The state shail te responaikie for
publishing a similar notice in the local
redia.

{d} NOAA will publish a Federal
Regicter notice of intant to prepare a
draft Ei5. After the draft EIS is prepared
and filed with the Environmental
Protection Agancy (EPA), a Notice of
Avsiiability of the DEIS will appear in
the Faderal Registar, Not less than 30
dayg after publicaticn of the notice,
NOAA will hold at least one public
hearing in the area or areas most
affected by the proposed national
estuarine research reserve. The hearing
will be held ro sooner than 15 days after
appropriate notice of the meeting has
been given in the principal news meadia
and in the Fedazal Register by NDAA
and the state, respectively. After a 45-
day comment period, a final EIS will be
prepared by NOAA. C

Subpart c—Aequfsium,bémepmem, '

and Preparation of the Final . - :
MansgementPtan =
§92120 General * - . .
. The acquisition and development
period is separated into two major

phases. After NOAA approvalof the .
site, dgcft management plan and deaft -

MOU, and completion of the final EIS, & ™ , .
. initial acquisRtion and develapment -

state is eligihle for an imitial acquisition
. ‘And development award(s). In this initial

phase, the state shonld work to meet the -
criteria required far formal research --. -

raserve designation; e.g., establishing -
adequate state contro over the key land
and water areas as specified in'the draft
management plan and preparing the
final management plan. These
requirements are specifisd In § 9213 .
Minor construction in accordance with

the draft management plan' may also ba .-,
conducted during this initiat phase. The -

initial acquisition and development -
phase is expected to last no longer than
three years. If necessary, a longer time.
period may be negotiated between the
state and NOAA. After research reserve
designation, a state is eligible fara
supplemental acquisition and
development award(s) in sccordance
with § 921.31. In this post-designation
acquisition and development phass,

funds may be used in accordance with
the final management plan to canstruct
research aud educatiopal fadilities,
comglete any remaining land
acquisition, and for restorative activities
idenrified ia the 5nal management plan.
In any case, the amcunt of Federal
financial assistance provided to a2
coastal state with respect to the
acquisition of lands and waters, or
interes:s therein, for azy one national
estuarine research reserve may not
exceed an amount equal to 50 percent of
the costs of the lands, waters, and
interests therem or $4.000,C00,
whichever amount is less. The amount
of Fedaral assistance for development
and construction activities is £1,500,000.

§$921.21 Inltial acquisition and
development awarcs.

(a) Assistance is provided to aid the
recipient ia:

(1) Acquiring a fea simple or leas-
than-fee simple real property interest in
land and water areas o be inchided in
the research reserve boundaries (see
§ 921.13a)7); § 1.30(d)}; -

(2) Minor construction, as provided in
pacagraphs (b} and (c) of this section;

(3) Preparing the fina} management
plan; and

(4) Up to the point of research reserve

_designation, imitial management costs,

e.3., for implementing the NOAA
approved draft management plan,
preparirg the final management plan,

_hiring & reserve manager and other stafl

that the construction activity will not be
detrimental to the environment.

{d) Except as specifically provided in
paragraphs (a) through (c) of this
secticn. construction projects, to be
funded in whole or in part under an
acquisition and development award(s),
may not be initiated until the research
reserve receives formal designation (see
§ 921.30). This requirement has been
adopted to ensure that substantial
progress in establishing adequate state
control over key land and waters arsas
has been made and that a firal
management plan is completed befote
maior swmgs are spent on constructicn.
Once substantial progress in
establishing adeguste siate control/
acquisition has been made, as defired
by the stzte in the managemnent plan.
cther activities guided by the final
management plan may begin with
NOAA'’s approval.

(e} Fer any real property acquired in
whole or part with Federal funds for the
research reserve the state shall execute
suitable title documents to include
substantially tha following pravisiona,
or otherwise append the following
provisions in a manner acceptable under
applicable state law to the official land
reccrd(s): :

(1) Title to the property conveyed by

- this deed shall vest in the {recipient of

as necessary and for other management- .

- - related activities. Applicatioa

procedures are specified in sabpart I of
this part. - - zooT
(b) The expenditure of Federal and

state forids om mejor construction "+

activities ot allowed during the

ph:se, The pupemﬂopmn ‘:‘fﬂ amhad- ftectiral
an peert uding
spem&'m proposed
constraction, or for proposed restorative
activities, is permitted. In addition,
mirior construcfion activities, consistenrt
with paregraph (c) of this section also
are allowed. The NOAA-approved draft

the award granted pursuamt to section
315 of the Act, 18 ULS.C. 1461 or other
NOAA approved state ageacy| subject
to the condition that the designation of
the [name of National Estaarine -

. Reserve}l is not withdrawn and the .

management plan must, however, - .° .

include & construction plarrand & publir.
access plan before sy award fonds can

be spent on construction activities. 4= 7 .
" -{c] Onty minor construction activities

property remaina part of the federably -~ .
" designated [name of National Estrarine

Research Reservel. -:. - - ¢

(2) In the event that the prupa'ty xs m -
_ longer fpctuded as
" reserve, orif the.

of the research
m Of th‘ ta 1T
research reserve of which it is partis
withdrawn, then NOAA or its successor
agency, after full and reasonabie
consultation with the State, may
exercise the following rights regarding
the disposition of the property: - = °

. {i) The recipient may retain title aﬁer

paying the Federal Government an
amount computed by applying the

'Federal percentage of participation in

the cost of the criginal project to the
current fair market value of the -

- property; .

that aid in implemanting portions of the

management plan (such as boat ramps
and natare trails) are permitted during
the initial acquisition and development
phase. No more than five (5) percent of

" the initinl acquisition and de:xpmt

award may be expended on
facilities. NOAA must make a specific
determination, based on the final EIS,

/

.“

(i) If the recipient does not elect to
retain title, the Federal Government may
either direct the recipicat to sell the
property and pay the Federal -
Government an mrsl t oompu!edrby
applying the Federal percentage of -
pﬂdpaﬂon in the cost of the original
project to the proceeds from the sale
(after deducting actual and reasonable
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selling and repair or renovation
expenses, if any, from the sale
proceeds), or direct the recipient to
transfer title to the Federa] Government.
If directed to transfer title to the Federal
Government, the recipient shall be
entitled to compensation computed by
applying the recipient’s percentage of
participation in the cost of the original
project to the current fair market value
of the property;

(iii) Fair market value of the property
must be determired by an independent
appraiser and certified by a responsible
cificial of the state, as provided by
Department of Commerce Regulations in
15 CFR part 24, and Uniform Relocation
Assistance and Real Property
Acquisition for Federal and Federally
assisted programs in 15 CFR part 11.

(f) Upon instruction by NOAA,
provisions analogous to those of
§ 921.21(e) shall be included in the
documentation underlying less-than-fee-
simple interests acquired in whole or
part with Federal funds.

(g) Federal funds or non-Federal
matching share funds shall not be spent
to acquire a real property interest in
which the State will own the land
concurrently with another entity unless
the property interest has been identified
as a part of an acquisition strategy
pursuant to § 821.13(7) which has been
approved by NOAA prior to the
effective date of these regulations.

(h} Prior to submitting the final ~ - -:-
management plan to NOAA for review
and approval, the state shall holda _
public meeting to receive comment on
the plan in the area affected by the. -
estuarine research reserve. NOAA wdl
publish a notice of the meeting in the - -

Federal Register. The state shall be ., iy
responsible for having a simflar notice
pubhshed in lhe local medil.pta’u‘-' Bl

T aTVR AR -‘s:g

Sprart D—-Resorvo Deﬂgm

Subsequent Operation TEL f:i-i

e
§921.30 Mgmﬁono!ﬂaﬂondtsm
Research Reserves. - 15 = - =

(a) The Under Secr‘gtary niay '..
designate an area as & | Dational | -
estuarine rese ¥

written findings ﬂu
following requirementit gyl 405

(l)TheGovemordthaeou!ahme V‘
in which the area |s located has 0" =

nominated the area for’ dgs{ghation asa

- national estuarine reésearch reserve; '3
(2) The area is a representative 7.5
estuarine ecosystem that {s suitable for .

long-term research and contributes to
the biogeographical and typolosi
balance of the System; :

(3) Key land and water u-ea: of the
proposed research reserve, as identified

reserve pursuant to "
section 315 of the'Act, if based on '~- - -+
tate had met the e

in the management plan, are under
adequate state control sufficient to
provide long-term protection for reserve
resources and to ensure a stable
environment for research:

(4) Designation of the area as a
reserve will serve to enhance public
awareness and understanding of
estuarine areas, and provide suitable
opportunities for public education and
interpretation;

{5) A final management plan has been
approved by NOAA and contains the
signed copy of the designation findings:

(6) An MOU has been signed between
tha state and NOAA ensuring a long-
term commitment by the state to the
effective operation and implementation
of the national estuarine research
reserve; and

(7) The coastal state in which the area
is located has complied with the
requirements of these regulations.

(b) NOAA will determine whether the
designation of a national estuarine
research reserve in a state with a
federally approved coastal zone
management program directly affects
the coastal zone. If the designation is
found to directly affect the coastal zone,
NOAA will make a consistency
determination pursuant to section
307{(c)(1) of the Act, 16 U.S.C. 1456, and
15 CFR part 930, subpart C. See -

§ 921.4(b). The results of this
consistency determination will be
published in the Federal Register when a
notice of desxgnation is pubhshed. See

§ 921.30(c).

. {c) NOAA will cause a notice of -
designation of a national estuarine
research reserve to be placed in the .
Federal Register. The state shallbe ™™
responsible for having a similar notice

Publishedlnthelocalmedia'“ eyt S

d) The term “state control” in
'i 921.30(a)(3) does not necessarily .-
require that key land ind water i areas he
owned by the state in fee simple.
Acquisition of less-than- fee-slmple
interests {e.g., conservation easements)
and utilization of existing State

: ."regulatory measures are encouraged .

where the state can demonﬂnh that
these Interests and measures assure
adequate long-term State controf ..

_consistent with the purposes of the -

research reserve [see also § 521 13(&)(7).
§ 921.21(g)). Should the state later elect

to purchase an interest in such lands _; W
.using NOAA funds, adequate  *~.* "

justification as to the need for such .~
ucquismon muat be provided to NOAA.

{ m.n Supplcmonu aoqubwon md
development awards.

Alfter national estunrine research
reserve designation, and as specified in
the approved management plan, the

state may request a supplemental
acquisition and/or development
award(s) for acquiring additional
property interests identified in the
management plan as necessary to
erhance long-term protection of the are:
for research and education, for facility
construction, for restorative activities
identified in the approved maragement
plan, and for administrative purposes.
Tke amount of Federal financial
assistance provided for supplemental
development costs directly associated
with facility construction cther than
land acquisition (i.e., major constructior
activities) for any one national estuarin
research reserve may not exceed
$1,500.000 and must be matched by the
state ca a 50/50 basis. Supplemental
acquisiticn awards for the acquisition ¢
lands or waters, or interests therein. for
any one National Estuarine Reserve ma
not exceed an amount equal to 50 per
centum of the cost of the lands, waters,
and interests therein or $4,000.000
whichever amount is less. In the case of
a biogeographic region {see Appendix I
to this part) shared by two or more
states, each state is eligible for Federal
financial assistance to establish a
national estuarine research reserve -
within their respective porﬁon of the-
shared biogeographic region. :
Application procedures are lpecxﬁed in
subpart [ of this part. Land acquisition
must follow the procedures specified in
$ 921.13(a)(7). § 921.21 (e) and [f) and

§ 921.81. .-’(-"_

"21.32 Omﬂonmdmmgmm:
luwlunonlauonoﬂhomgmntpm

(a) After the naﬁonal estnanne

research reserve is formally designated
-the state js eligible to receive P‘e)tﬁq
. fonds to assist the state in the opera

. and management of the research

' reserve. ‘I‘hspurposeofthh?edenﬂy

funded operation and management
> phase is to implement the approved ﬁn
management plan and to take the .,
necessary steps to ensure the CODM“E(
effective operaﬁon of the research L
reserve. ' [ -( £2.03
- (b} Stata operaﬁon and management
of national estuarine research reserves

. shall be consistent with the mission, an

shall further the goals, of the National
Estuarine Research Reserve System (se
5921.1)....: ST

*(c} Federal furids of up 'to 370 000 pet
year, to be'matched by the stateon a
50/50 basis, are avhilable for the "~
operation and mdragement of the "‘{f
national estuarinie tesearch reseive,
including the establishméntand  -*
operation of a basic elx;vgonmentafl i
monito! 10 ¢ case of @
biogeogrﬂgglric g;il:n {see appendix [ tc
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this part) shared by two or more states,
each state is eligible for Federal
financial assistance to establish a
national estuarine research reserve
within their respective partion of the
shared biogeographic region (see

§ 921.10).

{d} Operation and management funds
are subject to the foliowing limitations:
{1) No more than $70.000 in Federal

funds may be expended in a twelve
manth award period (i.e., Federal funds
for operation and management may not
be expended at a rate greater than
$70,000 pet year);

{2) No mare than ten percent of the
total amount {state and Federal shares)
of each operation and management
award may be used for construction-
type activities (i.e., $14,000 maximum
per year),

§ 921.33 Boundary changes, amendments
to the menagement pian, and addition of
muitiple-site components.

(a) Changes in recearch reserve -
boundaries and major changes to the
final management plan, including state
laws or regulations promulgated
specificaily for the research reserve,
may be made only after writtea
approval by NOAA. If determined to be
necessary, NOAA may require public
notice, including notice in the Fedoral
Registsr and an cppartmity for public
comment. Changes in the boundaries of
the research reserve involvingthe - -
acquisition of properties not listed in the
management plan or fina} EIS require .
public notice and the opportunity for
comment; in certain cases, dn ~
environmente{ assegsment aad possxbly.

,S

an envisSmaenial Impace statement, il as
may be tequired. Where pablic noﬁee‘ll anm
required,

NOAA will place a notice In wh
the Federal Register of eny proposed Rt
changes in research reserve ;
or proposed major changes to the final ¢
manegement plan, The state shall be -5

responsible for publishing dn eqniva}en!
notice in the local medfa. See-also _----

requirements of § 921.4(\)) gnd Py ey

§ 921.13(a)(11). .
(b} As discassed in uzmo(b).nm
may choose to develop asaitiple-site =
national estuarine resescch reserve nﬂu
the imitial acqnisition -n!davdo]mlent“
award for a single site has-beéh made. -~
Public notice of the proposed addition -
will be placed by NOAA in the !edanl

w—

Register. ‘nacumeohallbemponhln v

for publishing as equivalent notice a -

the local media. An opportunity foe ", =
comment, in addition to the ptepmtian
of either an envirommental assessment
or environmental impact statement on .
the proposal. will also be mquired. An
environmeatal impact statement, if
required, shall be prepared in

accordance with section § 921.13 and
shall include an administrative
framework for the snultiple-site research
reserve and a description of the
complementary research and
educational pragrams within the
research reserve. f NOAA determines,
based on the scope of the project and
the issnes associated with the additional
site, that an environmental assessment
is sufficient to establish a multiple-site
research reserve, then the state shall
develop a revised management plan
which, concerning the additional
component, incorporates each of the
elements described in § 921.13(a). The
revised management plan shall address
goals and objectives for all components
of the multi-site regearch reserve and
the additional component's relationship
to the original site(s).

Sibpart E—Performancs Evaluation
and Withdrawal of Designation

§921.40 Evaluation of system

(a) Following designation of a national
estuarine research reserve pursuant to
§ 921.30, periodic performance .
evalustions shall be conducted
concerning the operation and
management o[au:h pational estnarine
research reserve, including the reseamh_
and manitoring being conducted mth!.n
the reserve and education and i
interpretive activities. Evaluations muy :
assess performance in all aspectsof - .
research reserve operation and 1~ iy
management or may be limited i scope,
focusing an selected issuss-of <™ .. . .

ol

hwmwwwhnh

performance evalustions. i other
experts are to be inclnded in the
evatuation, NOAA will first ask the
state to recommend appropriate
individuals to serve in that capacity.

(d) Performance evaluations will be
conducted in accordance with the
procedural aad public participation
provisions of the CZMA regulaticns on
review of performance at 15 CFR part
928 {/.e.. §928.3(b} and § 928.4).

(e) To ensure effective Federal
oversight of each research reserve
within the National Estuarine Reserve
Research System the state is required to
submit an annual report on operaticn

. and management of the research reserve

during the immediately preceding state
fiscal year. This annual report must be
submitted within a ninety day period
following the end of the state fiscal year.
The report shall detail program
successes ard sccomplishments,
referencing the research reserve
management plan and, as appropriate,
the work pian for the previous year. A
work plan, detailing the projects and
activities to be andertaken over the-
coming year to meet the goals and
objectives of the research reserve a3
described in the management plan and
the state’s rale in ongoing research -
reserve programs, shall a!so be included.

$921.41 Suspension of olglbllw for -
financial aselatance.
(s} ¥ a performance cvaluaﬂoa under

§ 921.40 ryveals that the operation and

mana of the research reserve s
deficient, or that the research befirg - 3*
conducied within the reserve Isnet
consistent with &eﬁehm'ﬁn'kesem:b

Guidelaes referenced in sabpart Fof -~

geiuent may also examive .. .
whether;mncinunohhh‘ .ﬂ thi part, (hé elighbility of the research, -

compliance with the tequirements of .
“these negulaﬂm;arﬂmhrb widher.
tion and management of
reservs s consistent with. -
and furthers the mission and goels of the -
- National Estuarine Reserve Research .,
ses § 0211} and Seser

m.so(aL

®) Gennnﬂy. parfomnce wm ba
evaluated at leaat every three years. -
Morcfmquenlaulmﬂmmnht e 3 i
‘d‘m as dﬂmlm;ﬂ_h _'g > ‘g"q‘r
necessary by NQAA. - =

=~{€) tmance evdnnﬁnm willbe.”
conduded' by Federal officlals. Whed "
determined fo be necessary, Federal and
non-Federa! experts in natursl resource ;

management, estuarine research,
interpretation or gther aspectsof - . .
national estusrine research reserve
operation and management may be ..
requested by OM to participate ln

_reserve for Federal financiel assistance ™
-an described in these regulaﬂon.s may be
suspended il ths deficiency or
inconsistency is remedied.d” b
(b) NOAA will provide the state

-a written notice of the deficlency ae. .. .

- inconsisteacy. This notice will explain
the finding, assess the Federal role is -

_confributing to the problem. propose .
: .solution ar solutions, provide a

by which the state should umedy the
- deﬂclency or inconsistency, and state

. whather tha state’s eligibility for Pederal
been saspended

. financial assistance has been
in whole or part. In this notice the state

- shall also be advised thatitmay ..o .
“2% . comment on this fioding and meet with
NOAA oificials to discuss the results of -

. the performance evaluation asd seek to
" remedy the deficiency or inconsistency.
(c) bility of a resensch reserve for
assistance under thess -
ragnhﬂom shall be restored upon
written notice by NOAA 1o the state
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that the deficiency or inconsistency has
been remedied.

(d) If, after a reasonable time, a state
does not remedy a deficiency in the
operation and management of a national
estuarine research reserve which has
been identified pursuant to a
performance evaluation under
§ 921.40(a), such outstanding deficiency
shall be considered a basis for
withdrawal of designation (see § 921.42).

§921.42 Withdrawal of designation.

(a) Designation of an estuarine area
as a national estuarine research reserve
may be withdrawn if a performance
evaluation conducted pursuant to
§ 921.40 reveals that: -

(1) The basis for any one or more of
the findings made under § 921.30(a) in
designating the research reserve no
longer exists;

(2) A substantial portion of the
research conducted within the research
reserve, over a period of years, has not
been consistent with the Estuarine
Research Guidelines referenced in
subpart F of this part; or

(3) A state, after a reasonable time.
has not remedied a deficiency in the
operation and management of a
research reserve identified pursuant to
an earlier performance evaluation
conducted under § 921.40.

(b) If & basis is found under
§ 921.42(a) for withdrawal of
designation, NOAA will provide the
state with a written notice of this
finding. This notice will explain the
basis for the finding, propose a solution
or solutions and provide a schedule by
which the state should correct the -
deficiency. In this notice, the state shall
also be advised that it may comment on
the finding and meet with NOAA ...
officials to discuss the ﬁndmg and seek
to correct the deficiency. LT

(c) If. within a reasonable period of
time, the deficiency is not corrected in'a
manner acceptable to NOAA, a notice
of intent to withdraw designation, with
an opportunity for comment, mll be
placed in the Federal Register. :

(d) The state shall be provnded the -
opportunity for an informal hearing - ...
before the Under Secretary to consider
NOAA's finding of deﬁaency and intent
to withdraw desigiatiop. as well as the
state’s commen!s on  response to
NOAA's written notice pﬂrwant to.

§ 921.42(b) and Federal Reg!ster notice ff :

pursuant to § 921.42(c). -

‘‘‘‘‘

(e) Within 30 days aﬁer the informal O

bearing, the Under Secretary shall issue .
a written decision regarding the
designation status of the national -
estuarine research reserve. If & dedsion
is made to withdraw research reserve
designation, the procedures specified in

§ 921.21(e) regarding the disposition of
real property acquired in whole or part
with Federal funds shall be followed.

() NOAA may not withdraw
designation of a national estuarine
research reserve if the performance
evaluation reveals that the deficiencies
in management of the site are a result of
inadequate Federal financial support.

Subpart F—Research

§921.50 General
{a) To stimulate high quality research

within designated national estuarine
research reserves, NOAA may provide
financial support for research which is
consistent with the Estuarine Research
Guidelines referenced in § 921.51.
Research awards may be awarded
under this subpart to only those
designated research reserves with
approved final management plans with
the following exception: NOAA may
award research awards under this
subpart to reserves without final
management plans that have been
designated prior to the effective date of
these regulations; in the absence of an
approved final management plan,
however these reserves will be eligible
for research awards during only the first
two years after the effective date of
these regulations. Although this research
may be conducted within the immediate
watershed of the research reserve, the
majority of research activites of any
single research project funded under this
subpart must be conducted within
_reserve boundarfes. Research funds are

_ primarily used to support management-
- related research that will enhance’ " *

scientific understanding of the research
‘reeerve ecosystem. provide information
neeged by reserve managers and coasta!
- management decision-makers, and ;"
"*{mprove public awareness and = -

- -understanding of e estuarine ecosystems

and estuarine management jssues.
Research projects may be oriented to
specific research reserves; however.
research projects that would benefit
.more than one research reserve in the
National Estuarine Reserve Research
System are encouraged.

(b) Federal research funds under this
subpart are not intended as a source of
continuous funding for 4 particular
- project over time. Research funds may
be used to support start-up costs for

long-term projects if an applicant can’ o
. identify an alternative’ source qf long-

term research support. .- . -
(c) Research funds are avaﬂable on a

- competitive basis to any coastal state or
- qualified public or private person. A

notice of available funds will be

_ published in the Federal Register.

Research funds are provided in addition

/

to any other funds available to a coasta
state under the Act. Federal research
funds provided under this subpart mus:
be matched equally by the recipient.
consistent with § 921.81(e}{4)
{"allowable costs™).

§ 921.51 Estuarine research guidelines.

(a) Research within the National
Estuarine Reserve Research System
shall be conducted in a manner
ceonsistent with Estuarine Research
Guidelines developed by NOAA.

(b} A summary of the Estuarine
Research Guidelines is published in the
Federal Register as a part of the notice
of available funds discussed in
§ 921.50(c).

(c) The Estuarine Research Guideline
are reviewed annuaily by NOAA. This
review will include an opportunity for
comment by the estuarine research
community.

§ 921.52 Promotion and coordination of
estuarine research.

(a) NOAA will promote and
coordinate the use of the National
Estuarine Reserve Research System for
research purposes. .

{b) NOAA will, in conducting or
supporting estuarine research other tha:
that authorized under section 315 of the
Act, give priority consideration to
research that uses the National
Estuarine Reserve Research System.

{c) NOAA will consult with other
Federal and state agencies to promote
use of one or more research reserves
within the National Estuarine Reserve
Research System when such agencxes
conduct estuarine l'esearch. - :

FAS Gy

) Subpanha'muonnoﬂng

92180 Jogoecat

- (a) Toﬂ],;rovide lﬁemnc bam {or
developmg a high quality estuarine
resource and ecosystem information-
base for national estuarine research
reserves and, as a result, for the System
NOAA may provide financial support
for monitoring programs. Monitoring

' funds are used to support three major .

phases of a monitoring program; studies
necessary for comprehensive site
descnption/charactenzanon. .
development of a site profile, and .-
implementat:on of a monitonng _,f_,., .

funds are avaslable on

program. .
(b) Moaitoring

& competitive basis to the state agency
* responsible fot reserve management Of
qualified pubhc or private person or
“entity designated by the Reserve.

However, if the applicant {s other than
the managing entity of a reserve
research (coastal state), that applicant
must submit as a part of the application
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a letter from the reserve manager
indicating formal support of the
application by the managing entity of
the reserve. Monitoring awards will be
made on the basis of a five-year
performance period; and with initial
funding for a twelve (12) month period;
and with annual supplemental funding
contingent on performance and
aprropriations under the Act.

{onitoring funds are provided in
addition to any other funds available to
a coastal state under the Act. Federal
monitering funds must be matched
equally by the recipient, consistent with
§ 921.81(e)(4) (“allowable ccsts”).

(c} Monitoring projects funded under
this Subpart must focus on t:a resources
within the beundaries of the research
reserve and must be consistent with the
applicable sections of the Estuarine
Research Guidelines referenced ia
§ 921.51. Pertions of the project may
occur within the immediate watershed
of the Rescrve beyond the site
boundaries. However, the monitoring
proposal must demonstrate why this is
necessary for the succes's of the project.

Subpart H—|n!arptetaﬂon md
Education

§921.70 General

(a) To stimuiate the develnpment of
innovative or creative interpretive and
educationa) projects and materials to
enhance public awareness and
understanding of estuarine ereas, !
NOAA may fund interpretive and : - .
educational activities. Lnterpreuve'and
educaticnal awards mey be awazded
under this subpart to oaly those ‘~..:
designated research regerves, wuh ’
approved final management plans with *

'the following exception: NOAA may .
award research awards inder this .-
subpart to reserves without final "
management planu thatbave been :
designated prior to the effective date of
these regulations: in the absence of an
approved final management plan, -
however these reserves will be e'hg;ble
for research awards g only the first
two years after the effecfive date of
these regulations. "“Athsiga - -

(t) Educational and interpretive funda
are available on d coilipetitivé basis to
any coastal state entity However, if the
applicant is other than ®é managing **
entity of a research reserve, that~ -~
applicant must submit as a part of the
application a letter from the reserve ™~ :
manager indicating formal aupport of the

pplication by the managing entity of
the reserve. These funds are provided in
eddition to any other funds available to
& coastal state onder the Act. Federal
interpretation and educational fands
must be matched equally by the '

) 5921 80 Appliuﬂon lnfomu!ion.

recipient, consistent with § 921.81(e)(4)
(“allowable costs™).

§921.71 Categories of potential
interpretive and educational projects;
evaluation criteria,

(a) Proposals for interpretive or
educational projects will be considered
under the following categories:

(1) Design, development and
distribution/placement of interpretive or
educational media {/.e., the development
of tangible items, such as exhibits/
displays, publications, posters, signs.
audio/visuals, computer software and
maps which have an educational cr
interpretive purpose; and techniques for
making available or locating information
cencerning research reserve resources,
activities, or issues);

{2) Development and presentation of
curricula, workshops, lectures, seminars,
and other structured programs or
presentations for facility or field use;

{3) Extension/outreach programs; or

(4) Creative and innovative methods
and technologies for implementing
interpretive or educational projects.

(b} Interpretive and educational
projects may be oriented to one or more
research reserves or to the entire
system. Those projects which would
directly benefit more thad one research
reserve, and, if practicable, the entire
National Estuarine Reserve Research
System, shall receive pdority
consideration for

(c) Proposals. Iounmprehve and
educational projects in natianal
estuarine research reserves willbe -
evaluated in acoordince with c:!tena
listed below: -

(1) Educational nrlntemreﬁve me.nts.

(2) Releyance or 1mportance'm reserve
managemen! af Co

(3) Educational quality (egy"""
soundness of apprnach.expe:imce
related to methodologies); _ =

{4) Importancs to the Naticnal -
Estuarine Reserve Research System.

(5) Budget and Institutional . .
Capabilitles [e.g.. ‘reasonabileness of
b.‘a.,et. suilciency of lagistical support)
an

(8)In addﬁion. in the case nflons- :
term projects, the ability of tha state or
the grant recipient to suppart the pro)ect
beyond this initial ﬁmding._ .

Subpart 1—General Flnanclal
Assistance Provisions . . £ Sy

{a) Only a cosstal state may ap'ply for
Federal financial assistance awards for
preacquisition, acquisitian and
development, operation and ° .
management, and education and
mteq)retation Any coastal state or

‘

public or private person may apply for

Federal financial assistance awards for
estuarine research or monitering. The
arnouncement of opportunities to
conduct research in the reserve system
appears on an annual basis in the -
Federal Rezister. If a state is
participating in the national Coastal
Zone Management Program. the
applicant for an award under section
315 of the Act shall notify the state
coastal management agency regarding
the application.

{t) An original and two copies of the
formal applicaticn must be submitted at
least 120 working daya prior to the
proposed beginning of the project to the
following address: Office of Ocean and
Coastal Resource Management,
National Ocean Service, National
Oceanic and Atmospheric
Administration, Universal Building
South, 1825 Cannecticut Avenne, NW.,
Suite 714, Washington, DC 20235. The
Application for Federal Assistance
Standard Form 424 (Non-construction
Program) constitites the farmal
application for site selection, post-site
selection, operation and management,
research, and education and interpretive
awards. The Application for Federal
Financial Assistance Standard Form 424
(Canstruction Program) constitutes the
formal application for land acquisition
and development awards. The
application must be accompanied by the
information required in subpartB -
(predesignation) of this part, subpartC
of this part and § 921.31 {acquisition and
development), and § 821.32 (operauon
and management) as applicable.
Applications for development awards
for construction projects, orrevtoratme
activities involving construction, must -

_include a preliminary engineering repoﬂ. :

All applications must contain back up
data for budget estimates (Federal and
non-Federat shares), and evidence that -
the application comphes wilithe -
Executive Order 12372,

“Intergovernmental Review of Fedeml

Programs.” In addition, applications for
acquisition and deve!opmc b aw-ards
must contain:

(1) State Hxstonc P‘esmhm Office

‘comments;

(2) Written appruval from NOAA of

. the draft management plan for inittal .
acquisition and develupment awaxd(s), N

AT

and
(3JA ytelumnary engmeenng report

for construction projects, or restorative

activities involving constr;xqﬁqm

§921.81 Aliowable costs.’

(a) Allowable costs will be ~
determined in accordance wnh .
applicable OMB Circulars and guidance
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for Federal financial assistance, the
financial assistance agreement, these
regulations, and other Department of
Commerce and NOAA directives. The
term “costs” applies to both the Federal
and rion-Federal shares.

(b) Costs claimed as charges to the
award must be reasonable, beneficial
ard necessary for the proper and
efficient administration of the financial
assistance award and must be incurred
during the award period.

(c) Costs must not be allacable to or
included as a cost of any other
Federally-financed program in either the
current or a prior award period.

(d) General guidelines for the non-
Federal share are contained in
Department of Commerce Regulations at
15 CFR part 24 and OMB Circular A-110.
Copies of Circular A~110 can be
obtained from the Marine and Estuarine
Management Division; 1825 Connecticut
Avenue, NW,, Suite 714; Washington
DC 20235. The following may be used in
satisfying the matching requirement:

_ {1) Site Selection and Post Site
Selection Awards. Cash and in-kind
contributions (value of goods and
services directly benefiting and
specifically identifiable to this part of
the project) are allowable. Land may not
be used as match.

(2) Acquisition and Development
Awards. Cash and in-kind contributions
are allowable. In general, the fair market
value of lands to be included within the .
research reserve boundaries and . :
acquired pursuant to the Act, with other .
than Federal funds, may be used as
match. However, the fair market value
of real property allowable as matchis "~
limited to the fair market value of n'ea‘
property interest ‘equivalent to, of © & «dp
required to attain, the level of control
over such land(s) identified by the state’
and approved by the Federal " i .

"Government as that necessary for the -~

protection and management of the "~ -
national estuarine research reserve.: - -
Appraisals must be performed acmrdm
to Federal eppraxsal standards as -
detailed in Depdrtment of Commerca o
regulations at 15 CFR part 24 and the .-
Uniform Relocation Assistance and Real
Property Acqmsiﬁo”lﬂé?'l’edeml and "
Federally Assisted dins in 15 CFR
part 11. Thé fair mArket value of ¥4
privately donafted land, af the time of .. o
donation, as established by'an E{Q‘Z’ i ?
independent appraiser and certified by a.
responsible official of the state =i ;...
(pursuant to 15 CFR part 24}, may also :
be used as match. Land. including :
submerged lands already in the state's
possession, may be-used as match to
establish a national estuarine research
reserve. The value of match for these
state lands will be calculated by

determining the value of the benefits
foregone by the state, in the use of the
land, as a result of new restrictions that

may be imposed by Reserve designation.

The appraisal of the benefits foregone
must be made by an independent
appraiser in accordance with Federal
appraisal standards pursuant to 13 CFR
part 24 and 15 CFR part 11. A state may
initially use as match land valued at
greater than the Fedcral share of the
acquisition and development award.
The value in excess of the amount
required as match for the initial award
may be used to match subsequent
supplemental acquisition and
development awards for the national
estuarine research reserve (see also

§ 921.20). Costs related to land
acquisition, such as appraisals, legal
fees and surveys, may also be used as
match.

(3) Operation and Management
Awards. Generally, cash and in kind
contributions (directly benefiting and
specifically identifiable to operations
and management), except land, are
allowable. :

{4) Research, Monitoring. Education
and Interpretive Awards. Cash and in-
kind contributions {directly t-enefiting
and specifically identifiable to the scope
of work), except land, are allowable.

§921.82 Amendments to financlal
assistance awards.

Actions requiring an amendment to
the financial assistance award, such as
a request for additional Federal funds,
revisions of the approved project budget
or original scope of work, or extension
of the performance period must be -
submiitted to NOAA on Standard Form
424 egd approved in writing. ...

Appendixl to Part m—onpographw S
,mmmsam "“”'”{
‘ Adddian ) .
1. Northern Gulf of Maine (Eastport to Ihe
Sheepscot River).

- 2. Southern Guif of Maine (Sheepsmt Bwer
- 1o Clpo Cod). -

Vuguuan e
3. Southern New Engiand (Cape Cod to
- Sandy Hook). "¢ - ;
4. Middle Atlaniic [Sandy Hook o Cape
Hatteras). .
5. Chesgpeake Bay. . - -
Caroluudh bl ‘:‘1 i
6. Northern Ca:olmas (Cape Hattem to
Santee River).
7. South Atlantic (Santee Rlver to St )ohn 3
River). . .
8. East Florida (SL lohn ] vaer to Cape
Canaveral). -

< Wast Indion

9. Caribbean (Cape Ca.naveral to Ft.
Jefferson and south).

/

10. West Florida (FL Jefferson to Cedar
Key).
Leuisianian
11. Panhand!le Coast (Cedar Key to Mobile
Bay).
12. Mississippi Delta {Mohile Bay to
Galveston].

13. Western Gulf (Galveston to Mexican
border).

Californian
14. Southern California (Mexican Border to
Point Concepcion).
15. Central California (Point Concepcion to
Cape Mendocino).
18. San Frarncisco Bay.
Columbian
17. Middle Pacific {Cape Mendocino to the
Columbia River).
18. Washington Coast (Columbia River te
Vancouver Isiand}.
19. Puget Sound.

Great Lokes

20. Western Lakes (Superior, Michigan,
Huron).
21. Eastern Lakes (Oatario, Erie).
Fjord ‘
22, Southern Alaska (Prince of Wales
Island to Cook Inlet). :
23. Aleutian Isiands (Cook Inlet to Bristol
Bay).
Sub-Arctic ~

24. Northern Alaska (antol Bayto
Demarcstion Poin?).

Insular .

25. Hawaiian fslands.
28. Westerz Pacific Island.
27. Eastern Pacific 1sland.

Appendix I to Part 921—Typology of

" National E.stuanno Resea.mh Reserves

This rypology system reflects significant

. differences in estuarine characteristics that
. are not necessarily related to regional

Jocation. The purpose’ olthis’typc of  ~
classification is to maximize ecosystem
variety in the selection of pational estuarine
research resecves. Priority will be given to
important ecosystem types as yet

unrepresented in the reserve system. It
should be noted that any one site may
represent severs! ecosystem types ot
physical characteristics.

Class I—Ecosysten Tyoes . .

' Group I—Shorelands

A Maritime Forest-Woodland: This type of
ecosystem consists of single-stemmed species
that have developed under the influence of "~
salt spray. It can be found on coastal uplands

- or recent features, such as barrier islands and -

beaches, and may be divided mto the
following biomes: =< @t v, T

1. Northern Coniferous Foresr B:ome Thu
is an area of predominantly evergreens such
as the sitka spruce (Picea), grand fir (Abies).
and white cedar (Thuja), with poor - _
development of the shrub and herb layers, -
but high annual productivity and pronounced
seasonal periodicity.
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2. Aloist Temperate (Mesothermel)
Coniferous Forest Ciome: Found along the
west ccast of North America frem Caiiforria
to Alaska, this area is dominated by conifers,
has a relatively small sezsonal range. high
humidity with rainfail ranging from 30 to 150
inches, and a well-developed understory of
vegetation with an abundance of mosses and
other moisture-tolerant plants.

3. Tempercte Deciducus Forest Biome: This
biome is characterized by abundant, evenly
disiributed rainfall, moderate temperatures
which exhitit a distinct seasona! pattern,
weil-developed soil biota and herb and thrub
lavers. and numerous plants which croduce
pulpy fruits and nuts. A distant subdivision of
tiis biome is Y12 pine edaphic forest of the
grutheastara coastal pliin, in which only a
small portivn cf the area is eccupied by
climax vegetarion, aithough it has large areas
covered by edaphic climax pines.

4. Broad-leaved Evergreen Subtropical
Forgst Biores: The mam characteristic of this
biome is high moisture with less pronounced
diiferences between winter and summer.
Examples are the hammocks of Florida and
the live oak forests of the Gulf and South
Atlantic coasta. Floral dominants include
pines. magnolias, bays, hollies, wild
tamarind, strangler fig. gumbe limbo, and
palms.

B. Coast Shrublands: This is a transitioaal
area between the coastal grasslands and
woodlands and is characterized by woody
species with multipie stems a few centimeters
to several meters above the ground
developing under the influence of salt spray
and occasional sand burial. This includes
thickets, scrub, scrub savannra, heathlands,
and coastal chaparral, There is a great -
variety of shrubland vegetation exhibiting
regional specificity: . S
1. Northern Areas: Characterized by

Hudsonia, various erinacecus species, and

thickets of Myrica. Pranns, urd Rosa. -

2. Southeost Areas: Floral dominanis include

Myrica, Baccharis, and Bex.”- +.. . .
3. Western Areas: Adenostoms, . .° ... -

Arcotyphylos, and Eucalyptus are the . .

dominant floral species. . . ..y ...

C. Coostal Grosslands: This ares, which .
possesses sand dunes and coastal Rata, i -
low rainfall (10 to 30 inches per year) and
large amounts of huraus in the soil. Ecological
succession is slow, resulting in the presence

of a number of serial stages of community _ .,

development. Dominant vegetatiod includes -
mid-grasses {2 to 4 feet tall), such as -7 : -
Ammophila, Agropyron, and Calamcvilfa, tall
grasses (5 to 8 feet tali), such as Spartina, and
trees such as the willow (Selix sp.), cherry
{Prunus sp.) and cottooweod
deltoides) This area Is divided into four
regions with the following typical strand
vegetation: = LT e
1. Arctic/Boreal: Elymus;
2. Northeest/West Ammophila; -~ - ..
3. Southeast/Culf: Uniola; and
4. Mid-Atlantic/Culf: Spartina patens.

D. Coawtaf Tuadra: This ecosystem, which
is found along the Arctic and Soreal coasts of
North Ameriea, is characterizad by low
temperstures, s short growing season, aud
some permafrost, producing a low, treeless
mat community made up of rosses, lichens,

heath. shrubs. grasses, sedges, rushes, and
hetbacecus and dwarf woody plants.
Cormmon spacies include arciic/alpine plants
such as Empetrum nigrum and Betula zana,
the lichens Cetraria and Cladonia, and
herbaceous plants such as Potcatilla
tridentata and Rubus chamaemorus. Common
species on the coastal beach ridges of the
high arctic desert include Dryas interzrifolia
and Saxifrage oppositifalia. This area cante
divided into two main subdivisions:

1. Low Tundra: characterized by a thick,
spongy mat of living and undecayed
vegetation, often with water and dotted with
ponds when not frozer: and

2. High Tundra: a bare area except for a
scanly growth of lichens and grasses, with
underlying ice wedges forming reised
pelygonal areas. )

E. Coosta! Ciffe: This ecogystem is an
important nesting site far many sea and shore
birds. [t consists of communities of
herbaceaous, graminoid, or low wocdy plants
(shrubs, heath, etc.) on the top or along rocky

, faces exposed to salt spray. Thereis a
diversity of plant species including mosses,

lichers, liverwarts, and “higker” plant
representatives.

Group UI—Transition Areas

A. Coastal Marshes: These are wetland
areas dominated by grasses Poacea), sedges
(Cyperaceae), rushes (juncaceae), cattails
(Typhaceae), and other graminoid species
and is subject to periodic Jooding by either
salt or freshwater. This ecosystem may be
subdivided into: {a) Tidak, which 3
periodically flooded by either salt or brackish
water: (b) non-tidal {freshwater); or (c) tidal
freshwater. These are esseniial habitats for
many important estoarsine species of fish and
invertebrates as well o8 sharebirds and .
waterfow! and serves importars rales in
sbore stabilization, flood control, water
purificatian, and nutrient transport and ;-
storage. - L . -, % .

B. Coastal Swamps: These are wet lowland
areas that support mosses and shrubs’

" together with jarge trees such as cypress or

TS .~ .
ARt Y Pt

C. Coastal Mangroves: This scosystem
experiences regular flooding on either a daily,
monthly, or seasonal basis, has low wave
action, end is dominated by a variety of salt-
tolerant trees, such as the red mangrove
(Rhizophora mangle), black mangrove
{Avicennia nitida), and the white mangrovs
(Laguncularia racemoasa). It is also an
{mportant habitat for largs populations of
fish, invertebrates, and birds. This type of
ecosystem can be fcund from central Florida
to extrems south Texas to the islands of the
Waestern Pacific. .- e

. D. Intertidal Beaches: This ecosystem has

. a distinct biota of microscopic animals,

bacteria, and unicellular algae along with
micrascopic crustaceans, mollusks, and
worms with a detritus-based autrient cycle.
This area also includes the driftline
communities found at high tide levels on the
beach. Ths dominant organisms in this
ecosystem include crustaceans such ss the
mole crab (Emerita), amphipods
{Gammaridae), ghost crabs (Ocypode), and
tivalve molluscs such as the coquina (Donax)
and surf clams (Spisula and Mactrs).

/

E. Intertidal Mud and Sand Flats: These
aread are composed of unconsolidated. high
organic content sediments that function as a
short-term storage area for nutrients and
organic carbons. Macrophytes are nearly
absent in this ecosystem. although it may be
heavily colenized by benthic diatoms,
dinoflagellates, filamentous blue-green and
gresn algae, and chemosynthetic purple
sulfur bacteria. This system may suppott a
considerable population of gastropods,
bivaives, and polychaetes, and may serve as
a feeding area for a variety of fish and
wading birds. In sand. the doxinant fauna
include the wedge shell Donax. the scaliop
Pecten, tellin sheils Tellina, the heart urchin
Echinocardium. the lug worm Arenicola, sand
dollar Dendraster, and the sea pansy Renilla.
[n mud. faunal dominants adapted to low
cxygen levels include the terebellid
Amphitrite, the boring clam Playdon, the
deep sea scallop Placopeclen, the quahog
Mercenaria. the echiurid worm Urechis, the
mud snail Nagsarius, and the sea cucumber

Thyone.

F. Intertidal Algal Beds: These are hard
substrates along the marine edge that are
dominated by macroscopic algae, usally
thalloid, bat also filamentous or unicellular in
growth form. This alo inclades the rocky
coast tidepools that fall withia the intertidal
zone. Dominant (auns of these areas are .
barnacles, mussels, periwinkles, ansmones,
and chitons. Three regions are apparent: .~

1. Northern Latitude Rocky Shores: 1t is i
this region that the community strocture is
best developed. The dominant algal species
include Chondrus at the low tide level, Fucns
and Ascophyllum at the mid-tidal level, and
Laminaria and other keipliks algae just ~ .
beyond the intertidal, although they can ba-

sed at extremely low tides or found in
very deep tidepoals, - . C T e
- 2, Southarn Latitudes: The communities in -
this region are reduced in gamparisan o - \.
those of the northemn lafitudes and possesses
algae consisting mosty of single-celledor ** *
filamentous green, bluvegreen, 2::d red aigae,
and small thalloid brown aigae. S e
.- & Trogical and Subttopical Latitudes: The
intertidal in this region is veryredaced and
contains aumerous csicareous sigae mch as
" Porolithan and Lithothamaion, as wellas . -
green algae with calcareous particles such »s
Halimeda, and sumarous othar grzen, red,
and brown algae.

Group [I—Subnorerge:
.A. Subtidal Hardbottams: This system is

_.1' PR s 5.
.;r.s‘;.b»sn.;{,t-‘: R LR
S A

characterized by a consolidated layer of solid )

rock or large pieces of rock (neither of biotic

origin} and is found ia association with . = - -

geomorphological features such as submarine
canyans and fjords and 1s asually covered .

with assemblages of sponges,'sea fans, - ;.

_ bivalves, hard corals, tunicates, and other

attached organisms. A signiBicant feature of - A
eatuaries In manypaﬂsqfan wor!d is m4
* oystar reef, 2 type of subtflal bhardbottom. 3

Composed of assemblages of organisms
(usually bivalves), it is usually found near an
estuary’s mouth in & zone of moderate wave
action, salt content, and terhddity, If light ... ..
levels are sufficient, n coverlngof .- - -
microscopic and atlached macroscoplc slgae,
such as kelp, may siso be found.
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B. Subtidal Softbottoms: Major
characteristics of this ecosvstam are an
urconsolidated layer of fine particles of silt.
sand, clay, and gravel, high hydrogen suifide
levels, and anaercbic conditiors cften
existing below the surface. Macrophytes are
either sparse or absent, althcugh a layer of
benthic microalgae may be present if light
levels ara suificient. The faunal community is
Cominated by a diverse population of deposit
fzecers including pelychaetes, bivalves, and
turrowirg crustaceans.

C. Subtidal Flcnts: This system is found in
relatively shallow water (less than 8o 10
meters) below mean low tide. It is an area of
ex‘remely high primary production that
rrovides food and refuge for a div..rsity of
faunal groups, especially juvenile and adult
fish. and in some regions, manatees and sea
turzles. Along the North Atlantic and Pacific
coasts, the seagrass Zostera marina
predominates. In the South Atlantic and Guif
coast areas, Thalassia and Diplanthera
predominate. The grasses in both areas
support a number of epiphytic organisms.

Class [l—=Physical Characteristics
Group I—Geologic

A. Basin Type: Coastal water basins occur
in a variety of shapes, sizes, depths, and
appearances. The eight basic types discussed
below will cover most of the cases:

1. Exposed Coast: Solid rock formations or
heavy sand deposits characterize exposed
ocean shore fronts, which are subject to the
full force of ocean storms. The sand beaches
are very resilient, although the dunes lying
just behind the beaches are fragile and easily
damaged. The dunes serve as a sand storage
area, making them chief stabilizers of the
ocean shorefront, = " A

2 Sheltered Coast: Sand or coral barriers,
built up by natural forces. provide sheltered
areas inside a bar or reef wherethe -~ . -
ecosystem takes on many characteristics of
confined waters—abundant marine grasses.
shellfish. and juvenile fish. Water movement
is reduced, with the ¢onsequent effects of -

pollution being more severe in this ares than -

in exposed coastal areas. - s 2= =

a.Bay:Baysmlm‘getconﬁnedbodiu;f ;

water that are open to the sea and receive
strong tidal flow. When stratificationis . -
pronounced, the flushing action is augmented
by river discharge. Bays vary in size and
type of shorefront. . -

4. Embayment: A confined coastal water
body with narrow, réstricted inlsts and with
a significant freshwater inflow canbe -
classified as an embayment. These areas
have more restricted inlets than bays, are
usually smaller and shillower, have low tidal
action. and are subject 1o sedimentation.

5. Tidal River: The lower reach of & coastal
river is referred to as & tidal river. The
coastal water segment extends from the sea
or estuary into which the dver discharges to
a point as far upstream as there is significant
salt content in the water, forming a salt front.
A combination of tidal action and freshwater
outflow makes tidal rivers well-flushed. The
tidal river basin may be a simple channel or a
complex of tributaries, small associated
embayments marshironts, tidal flats, and a
variety of others.

8. Lagoon: Lagoons are confined coastal
bodies of water with restricted inlets to the

sea and without significant Freskwater
inflow. Water circulation is limited, resulting
in a poorly flushed, relatively stagnant body
cf water. Sedimentation is rapid with a great
potential for basin shoaling. Sheres are often
gently sioping and marshy.,

7. Perched Cocstal Wetlcnds: Urnique to
Pacific islands, this wetland type, feund
above sea level in voicanic crater remnants,
forms as a result of pocr drainage
characieristics of the crater rather than from
sedimentation. Floral assemblages exhib:t
distinct zonation whiie the faunal
ccastituents may incizde freshwater,
brackish. and/or marine species. Example:
Aunu'u Island, American Samoa.

8. Anchialine Systers: These small coastal
exposures of brackish water form in lava
depressions or elevated fossil reefs, have
only a subsurface connection to the ocean,
but show tidal fluctuations. Differing from
true estuaries in having no surface continuity
with streams or ocean, this system is
characterized by a distinct biotic community
dominated by benthic algae such as
Rhizoclonium, the mineral encrusting
Schizothrix, and the vascular plant Ruppia
maritima. Characteristic fauna, which exhibit
a high degree of endemicity, include the
mollusks Theodoxus neglectus and T.
cariosus, the small red shrimp Metabetaeus
lohena and Halocaridina rubra, and the fish
Eleotris sandwicensis and Kuhlia
sandvicensus. Although found throughout the
world, the high islands of the Pacific are the
only areas within the U.S. where this system
can be found.

B. Basin Structure: Estuary Basins may
result from the drowning of a river valley
{coastal plains estuary), The drowning of a
glacial valley (fjord), the occurrence of an
offshore barrier (bar-bounded estuary), some
tectonic process {tectonic estuary), or ’
volcanic activity (volcanic estuary). |

1. Coastal plains estuary: Where & .

drowned valley consists mainly of & linsie -

channel, the form of the bagin is fairly -: .
regular, forming a simple coastal plains -,
estuary. When a channsl is flooded with -
numerous tributaries, an irregular estuary..-.-
results. Many estoaries of the eastern United
Statesareof thistype. .. - * - .

2. Fjord: Estuaries that form in elongated. :
steep headlandes that alternate with deep U-
shaped valleys resulting fram glacis) scoaring
are called fords. They generaily possess
rocky floars ot very thin veneers of sadiment,
with deposition generally being restricted to
the head where the main river enters.
Compared to total fjord volume, river
discharge is small. But many fjords have
restricted tidal ranges at their mouths, due to
sills, or upreaching sections of the bottom
which limit free movement of water, oftea
making river flow large with respect to the
tidal prism. The deepest portions are in the
upstream reaches, where maximum depths
can range from 800 m to 1200 m, while sill
depths usually range from 40 m to 150 m.

3. Bar-bounded Estuary: These result from
the development of an offshore barrier. such
as a beach strand, a line of barrier islands,
reef formations, a line of moraine debris, or_-
the subsiding remnants of a deltaic lobe. The
basin is often partially exposed at low tide
and is enclosed by a chain of offshore bars or

/

barrier islands, broken at intervals by inlets.
These bars may be either deposited offshore
or may be coastal dunes that have become
isolated by recent sea level rises.

4. Tectonic Estuary: These are coastal
incentures that have formed through tectonic
processes such as slippage along a fault line
(San Francisco Bay), folding. or mcovement of
the earth's bedrock, often with a large inflow
of freshwater.

5. Volcaric Estuary: These coastal bedies
of cpen water, a result of volcanic processes.
ace depressions or craters that have direct
and/or subsurface connections with the
ocean and may or may not have surface
continuity with stzeams. These formations
are unique to island areas of volcanic origin.

C. Inlet Type: Inlets in various forms are an
integral part of the estuarine envircnment, as
they regulate, to a certain extert, the velccity
and magnitude of tidal exchange, the degree
of mixing, and volume of discharge to the sea.
There are four major types of inlets:

1. Unrestricted: An estuary with a wide
unrestricted inlet typically has slow currents,
no significant turbulence, and receive the full
effect of ocean waves and local disturbances
which serve to modify the shoreline. These
estuaries are partially mixed, as the open
mouth permits the incursion of marine waters
to considerable distances upstream,
depending on the tidal amplitude and stream
gradient. : . .

2. Restricted: Restrictions of estuaries can
exist in many forms: bars, barrier islands,
spits. sills, and more. Reatricted inlets result
in decreased circulation, more pronounced
longitudinal and vertical salinity gradieats,
and more rapid sedimentation. However, if
the estuary mouth is restricted by 7
depositional features or land closures, the
incoming tide may be held back until it
suddenly breaks forth into the basinasa ™
tidal wave, or bore, Such currents exert
profound effects on the nature of the -
substrate, turbidity, and biota of the estuary.

3. Permanent: Permanent inlets are usually
opposite the mSuths of major rivers and
permit river water to flow into the sea.” -
SedimAntatich and deposition are misimal

‘4. Yemporary (Intermittent): Temporary
inlets are formed by storms and frequently .
whifk position, depending on tidal flow, the
depth of the sea and sound waters, the
frequancy of storms, and the amount of
littoral ramsport. . .-~ - . .. .

D. Bottam Composition: The bottom -
composition of estuaries attests to the
vigarous, rapid, and complex sedimentation .
processes characteristic of most coastal
regions with low relief. Sediments are
derived through the hydrologic processes of
erosion, transport, and deposition carried on
by the sea and the stream.

1. Sand: Near estuary mouths, where the
predominating forces of the sea build spits of
other depositional features, the shores and
substrates of the estuary are sandy. The
bottom sediments in this area are usually
coarse, with a graduation toward finer
particles in the head of the estuary. In the
head region and other zones of reduced flow.
fine silty sands ars deposited. Sand
deposition occurs only in wider or deeper
regions where velocity is reduced.
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2. Mud: At the base level of & stream near
its mouth, the bottom is typncnlly composed
of loose muds. silt. and orgenic detritus as a
result of ervsion and trensport from the upper
stream reaches and organic decompasition.
Just inside the estuary entrance, the bottom
contains considerable quantities of sand and
mnd, which support a rich feuna. Mud flats,
commanly buiit up in estuarine basins, are
composed of laose, coarse, and fine mud and
sand. often dividing the original channe..

3. Rock: Rocka ususlly occur in areas
where the stream runs rapidly over a steep
gradient with its coarse materials being
derived from the higher elevations where the
stream glope is greater, The larger fragments
are usually found in shallow areas near the
stream mouth.

4. Oyster shell: Throughout 8 major portion
of the warld, the oyster reef is cne of the
most significant features of estuaries, usually
being found near the mouth of the estuary in
a zone cf moderate wave action, salt content,
and turbidity. It is often a major factor in
modifying estuarine current systems and
sedimentation, and may occur as an
elongated island or peninsula oriented across
the main current, or may develop paraliel to
the direction of the current.

Group I—Hydrographic

A. Circulatian: Circulatian patterns are the
result of the combined influences of
freshwater flow, tidal action, wind and
oceanic forces, and serve many functions:
nutrient transport, plankton dispersal,
ecosystem flushing, salinity control, water
mixing, and more.

1. Stratified: This is typical of estuaries
with a strong freshwater influx and is
commonly found in bays formed from
"drowned” river val!eyl. fiords, and other
deep basins. There is a net movement of
freshwater outward at the top layer and
saltwater at the bottom layez, msulﬁng ina
net outward transport of surface organisms .
and net inward tnmport of bottem -

2 Non-atmﬂ?"ed Estuu_iu of this typears

found where water movement is sluggish and
flushing rate is low, although there may be -
sufficient cirilation to provide the basis for
a high carrying capacity. This {s common to
shallow embayments and bays lacking s
good supply of &eabwater from land
drainage. .
3. Lagoonal: An estuary of this typels
characterized by low rates of water .~ ., -
movement resuhiu; from al lack of tlsniﬂcmt

freshwater influx and a lack of strong tidal
exchange because of the typically narrow
inlet connecting the lageon to the sea.
Circulation, whose major driving force is
wind. is the major limiting factor in biological
productivity within lagoons.

B. Tides: This is the most important
ecological factor in an estuary, as it affects
water exchange and its vertical range
determines the extent of tidal flats which
may be exposed and submerged with each
tidal cycle. Tidal action sgainst the volume of
river water discharged into an estuary results
in a complex system whose properties vary
according to estuary structure as well as the
magnitude of river flow and tidal range. Tides
are ysually described in terms of their cycle
and their relative hexghta In the United
States, tide height is reckoned on the basis of
average low tide, which is referred to as
datum. The tides, although complex, falls into
three main categories:

1. Diurnal: This refers to a daily change in
water level that can be observed along the
shoreline. There is one high tide and one low
tide per day.

2 Semidiurnak This refers to a twice daily
rise and fall in water that can be observed
along the shorelina.

3. Wind/Storm Tides: This relers to
fluctuations in water elevation to wind and
storm events, when hﬂnence oi lunae tidos
is less.

C. Freshwater: A g to neaf!y all the
definitions advanced, it is inherent thatsll -
estuaries need freshwater, which is drained
from the land and measurably dilutes
seawater to create ¢ brackish condition.
Freshwater enters an estuary as runoff from
the 1and either from ¢ surface cnd[or " :
subsorface source. ‘v 2,

“1. smﬁ:wmter'ﬂﬁl 1s water ﬂuwlng v
* the ground ti the form of streams. Local 2=~
variation in ¥ioff is &ependent Hponthe”

sduuﬁcemmudmmth

’fpndpﬂn&n” thit hasboen ebsorbed by the - -
- sofl and stored below the wurfacs. The *

distribution of subsurfacé water depends on ™
local climate, topography, and ke

. porosity
T mdmbmudhmdadybguﬂn and

mtwola!nmbtypuvi
surfacs water:

e "Vadose nta—‘ﬂthbwuerin thonﬂ '

;;abonth-wttcrhble.lhvohmewi&

respect to the sail, is subject to considerable
fluctuation.

b. Groundwuater This is watet contained in
the rocks below the water table, {s usuvally of
mors uniform volume than vadose water, and
generally follows the topographic relief of the
land, being high below hills and aloping into
valleys.

Group I—Chemical

A, Salinity: This reflects a complex mixture
of salts, the most abundant being sodium
chloride, and is a very critical factor in the
distribution and maintenance of many
estuarine organisms. Based on salinity, there
are two baaic estuarine types and eight
differant salinity zones {expressed in parts
per thousand—ppt).

1. Positive estuary: This is an estuary in
which the freshwater influx is sufficient to
maintain mixing, resuiting in a pattern of
increasing salinity toward the estuary mouth,
It is characterized by low oxygen
concentration in the deeper waters and
considerable organic content in bottom
sediments.

2 Negative estuary: This is found in
particarlarty arid regions, where estuary
evaporation may exceed freshwsater inflow,

. resulting in incressed salinity in the wpper
part of the basin, especially if the estwary
mouth ia restricied oo that tidal flow'ls -
inhibited. These are typically very salty -
(byperhaline), moderately oxygenated st
depth, and possess bottum sediments that are
poor in organic content.

3 Salinity zones fexpressed in ppt}:

ter than 40 ppt
b Euhaline—40 ppt to 30 ppt . '

(1) Mixoenhaline—greatar than ao ppt but
less than the adjacant eubaline sea.
{2) Polyhaline—30 ppt l0 18 ppt. |

" »(3) Mesohaline—18 piR10.3 ok, 7 wentz s

{4) Oligohaline-~§ ppt to 0.5 ppt. -
.. d. Linmeticiess thaa 05 ppt —+ ..: . <.t
. -~B.pH Regime: This fs indicative of the

lnlﬂ&l“l-hﬁw ey YL T
1. Acid: Waters with a pH of less than 8.5.
Kl z.Ckcumeutral.Amdiﬂonwhenmepﬁ
" ranges from $.5t07.4. " L0 L TRGET
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APPENDIX E

DELAWARE NATIONAL ESTUARINE RESEARCH RESERVE

FISH AND WILDLIFE MANAGEMENT PLAN

The following appendix 1is presented as a proposed
conservation and management philosophy for the protection,
enhancement, restoration and utilization of fish and wildlife
resources and their habitats on DNERR lands or in association
with the DNERR program. The report views the conservation and
stewardship of these living resources in a historical perspective
of what we used to have and what we have done to it, providing
the foundation for a management strategy to guide what we now
need to do. As such, this contribution is not intended to be a
step-by-step manual of conservation and management practices, but
rather to present a framework upon which detailed action plans
can be built.

The report was prepared under contract to the DNERR by
Anthony Florio, wildlife consultant. Mr. Florio is well known
throughout Delaware and the Middle Atlantic region as a
professional wildlife wanager, naturalist, outdoor artist and
photographer. After receiving a degree in wildlife management
from the University of Connecticut, Tony spent a 37-year career
as a wildlife biologist for the State of Delaware, where he was
the Wildlife Section Manager in the Division of Fish and Wildlife
from 1974 until his retirement from state services in 1985.
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DNERR MANAGEMENT PLAN FOR FISH AND WILDLIFE

THE PAST

DISCOVERY AND COLONIZATION

It was Henry Hudson, during his celebrated third voyage. in
the good ship Crescent, better known as the Half-Moon, who first
ascended what later became known as the Delaware Bay. As most
school children used to know, the voyage took place in 1609, and
after ascending the shoaly estuary for a bit, Hudson turned and
rounded the east cépe, and proceeded towards what eventually
became known as the Hudson River.

As a result of that expedition, he named these two estuaries
the North and South Rivers, and the appellations prevailed for a
time, at least. It was only later when the English, as was the
wont of the more ambitious land-grabbers of the time, who changed
the name of the latter to "Delaware." They did this to give
credence to the fallacy that it was discovered by Lord de la Warr
on his voyage to Virginia in 1610. Actually, the gocd Lord never
set eyes upon the river. Such is the history of the ways of
white men in identifying geographical areas which they have, to
use their own euphemistic term, "discovered".

In 1623 Cornelius May ascended the South River, settled a
colony and built Fort Nassau, ,just below present day
Philadelphia. The object of this first establishment on the

Delaware was trade with the aborigines, which apparently turned



no profit, for the good burghers quit the settlement soon after.
It was DeVries who first attempted to create a thriving community
here, when he entered the South River in the spring of 1631

and established a colony near Cape Henlopen. Leaving his
commissary Gillis Hassett in charge, he sailed for Holland,
planning to return subsequently to reprovision the community.
Hassett ostensibly quarreled with the Indians, for on his

return DeVries found the settlement utterly destroyed, and

the 32 inhabitants massacred.

Thus, from its discovery in 1609 until 1637, no successful
colony had been established on the Delaware. However, in 1638
Peter Minuit, who had been dismissed from his office with the
Holland West India Company, arrived with an expedition from
Sweden, having gone to that country and been appointed by the
Swedes to lead a voyage to the South River. Minuit established
Fort Christiana near the present city of Wilmington, which proved
to be the first permanent settlement on the Delaware.

The early Swedish settlements were followed in turn by Dutch
and English communities. The Dutch wrested control from the
Swedes, who could not match them in military prowess; but the
sovereignty of the area eventually devolved to the English, with
the signing of the Treaty of Westminster in 1674. Thus, after
much wrangling, the English finally assumed control of the
Delaware, and all Duke of York patents, initially granted in 1664,

were renewved.



In 1681, to clear a debt of L15,000 owed to William Penn,
King Charles signed a patent deeding "Pennsylvania" to him. And
in 1682, James, Duke of York, issued a protective deed to Penn
for Pennsylvania, New Castle and Horekill (which included the two
lower counties, Kent and Sussex).

Penn then sailed for America, arriving in New Castle,
Delaware, on October 28, 1682. However, his boundary troubles
were not over, for Lord Baltimore claimed jurisdiction over much
of the three lower counties, leading to a territorial struggle
which raged for over a century and which was not settled until
1768, with an agreement duly signed by the heirs of Penn and Lord
Baltimore. This was the famous Mason & Dixon line, markers of
which may be viewed to this day at certain points along the
Maryland-Delaware boundary.' The final act in this long
drawn out dispute took place in 1691, when the "territories", or
three lower counties, met and compelled Penn to accede to their
demands that his government be divided, officially creating

the independent state of Delaware.

FISH AND WILDLIFE

The early settlers of Delaware were justifiably impressed
with the varied and abundant supply of fish and game the area had
to offer.

A detailed account by Captain Thomas Young, who explored the
river in 1634, provides a first-hand description which has

survived to this day:



"The river aboundeth with beavers, otters, and other
meaner furrs....I think few rivers of America have more...
The soyle is sandy and produceth divers sorts of fruits,
especially grapes, which grow wild in great quantities.
The earth being fruitful is covered over with woods and
stately timber, except only in those places where the
Indians had planted their corne. The countrey is very
well replenished with deere and in some places store of
Elkes. The low grounds of which there is great quantitie
excellent for meadowes [for pasturage] and full of Beaver
and Otter. The quantity of fowle is so great as hardly
can be believed, wee tooke at one time 48 partriches
together, as they crossed the river chased by wild hawkes-
there are infinite number of wild pidgeons, blackbirds,
Turkeys, Swans, wild geese, ducks, Teales, Widgins,
brants, herons, cranes, etc., of which there is so great
abundance, as that the rivers and creekes are covered with
them in winter. Of fish heere is plentie, but especially
sturgeon."

Even DeVries, in 1631, had described his entry into "...a
fine navigable stream, filled with islands, abounding in
oysters,..... and flowing through a fertile region." His
appellation, Zwaandael, "Valley of Swans", is also illustrative
of the waterfowl he found there.

Peter Lindstrom, iq his "Geographica America", ca 1655,
describes the Christina as deep, and rich in fish, the land
surrounding "...flowing with milk and honey". The animals he
describes include [mountain] lions, black bear, wildcats, lynxes,
and wolves.

During the mid-1600’s, after going through the trouble of
collecting a poll tax to pay for a bounty of 40 gilders on each
wolf head, the court in New Castle decided that this was an
ineffective way of coﬁtrolling these beasts, and advised the

landowners to dig wolf pits instead.



Probably the most lyric image of the area was that portrayed
by John Fenwick, in his invitation to settlement in West Jersey
(ca 1680):

"... how prodigal...hath Nature been to furnish this

Country with all sorts of Wild Beasts and Fowl, which

every one.... may Hunt at his own pleasure, where...

he may furnish his House with excellent fat Venison,

Turkies, Geese, Heath-hens, Cranes, Swans, Ducks,

Pigeons, and the like; and... he may [also] go a

fishing, where the Rivers are so furnished that he

may supply himself with Fish before he can leave off

the Recreation."

It was the fur trade that probably first brought the white
man to Delaware. And trade they did. On the fifth Swedish
expedition, the ship "Fama" arrived with goods to barter with the
Indians. When she sailed on June 20, 1644, she was laden with
20,467 pounds of tobacco, and 2,136 beaver skins. It is
significant that the central figure on the seal of New
Netherlands is a beaver.

But all was not "milk and honey," for Peter Kalm, a trained
observer, describes in his "Travels in North America" in the mid
18th century the mosquitoes, gnats and other pestiferous insects

which made life unbearable for newcomers to the regioun.

THE LAND

The land, except for the vast tidemarshes which bordered the
Delaware, and the corn fields cultivated by the Indians, was
covered'in pristine forest, with deciduous species predominating

in the north, and generally giving way to conifers as one



proceeded south. Wild grapes were in abundance. The soil, a
sandy loam in Sussex, became heavier in New Castle, and was
fertile. Corn, tobacco, small grains, peaches, cattle, wool and
a variety of other crops were produced. Timber, both hard and
softwood, was in abundance; indeed, because of the long drawn out
boundary struggle between Lord Baltimore and William Penn,
southwest Sussex remained unsettled for an extended period of
time. Thus, when a settlement was finally reached, large stands
of old growth oak and pine were available in the Nanticoke River
area for the construction of the Delaware Ram, a ship especially
designed for navigation and trade in and out of the Chesapeake

Bay area.

THE INDIANS

"A few more passing suns will see us here no more, and

our dust will mingle with these same prairies. I see as
in a vision the dying spark of our council fires, the
ashes cold and white. I see no longer the curling smoke
rising from our lodge poles. I hear no longer the songs

of the women as they prepare the meal. The antelope have
gone; the buffalo wallows are empty. Only the wail of the
coyote is heard. The white man’s medicine is stronger than
ours; his iron horse rushes over the buffalo trail. He
talks to us through his whispering wire. We are like birds
with broken wings. My heart is cold within me. My eyes
are growing dim-I am old."

Chief Plenty Coups (Crow)

The American Indian was a hunter and gatherer. True, he did
grow crops like corn and tobacco, but he gleaned his primary
sustenance from the béunfy, amply described previously, of the
land and waters of his home. Moreover, except for minor

practices like the clearing of small fields for his crops, he



lived within the parameters described by his environment. And
since he took from this environment less than it normally
produced; except for rare natural catastrophes which affected the
animal and plant populations he dependéd upon for his food
supply, his life was one of contentment and security.

As a hunter he reigned supreme. But then again, this was
true of most aboriginal peoples, even until this day, whether
they were Apache or Lapp, Kung Bushman or Maori, Nanticoke or
Tnuit.

But with the coming of the white man he and his way of life
were doomed. The history of the treatment of indigenes by
Europeans is a litany of coercion, aggression and vicious
subjugation. Ferris, in his "History", says:

"No one conversant with the history of that period

[early America] can be ignorant of the wanton acts

of cruelty, frequently committed on the defenceless

natives, by the roving adventurers of that day..."

There were exceptions to the above. Scharf tells us that of
all the early settlers in Delaware, it was the Swedes, "...
simple, loyal, steadfast, who lived at peace with one another and
the Indian... The atrocities committed by the English and Dutch
were unknown to these kind people."

While even the Swedes, however, may have had some
difficulties, the example set by William Penn, a legislator "...
a century ahead of his time", was more commendable. He came

to America not as an aggressor, but as a statesman and peace

maker. His credo:



"Obedience without liberty is slavery. Liberty without
obedience is confusion."

he staunchly defended. The years of his dominion in the New
World were strife free - no blood was spilled in the name of

civilization because of the actions of the Society of Friends.



THE DEVELOPING YEARS

IMMIGRATION AND POPULATION

Following the initial settlement of Delaware by the Swedes,
Dutch and English, immigration into the first state increased
with the passage of time, cresting with the great waves of
migration which occurred in the 19th century. The pre-Columbian
population of the three lower counties was estimated at a few
thousand Nanticokes and Lenapes. Theses tribes were displaced by
Europeans who in turn brought over African slaves, and to these
other ethnic groups have been added, most recently, southeast
Asians.

The population curve of any locality is a function of many
variables: climate, the economy, migration patterns,
opportunity, natural resources, and others. This pattern is
difficult to predict, and more difficult to control. An excess
of people in a given area will stress the ability of that region
to support its citizenry within reasonable levels of comfort. We
like to refer to the maintenance of an acceptable 'qualify of
life."

The story of mankind is infused with civilizations which
have mysteriously "disappeared". The truth of the matter is that
these populations have, more often than not, exceeded the ability
of their homeland to support them. The people either did not

recognize, or saw and refused to recognize, the coming crises.



There is nothing in the above.which precludes such an event
from happening in today’s world, even with all of its
technological sophistication. The white man’s medicine, while
strong enough to dispossess the Inaian, may not sustain his own

excesses.

AGRICULTURE AND INDUSTRY

The primary construction material of the area was at hand
and in abundance - the forest primeval stretched to the setting
sun, as far as the eye could see. Timber and dimension stock for
homes, factories, tanneries, mills, shipbuilding, and a hundred
other uses existed in seemingly limitless amounts.

The land Qas thus cleared for agriculture, and by the mid-‘
nineteenth century the last of the old growth timber was gone,
and the forest coﬁplement of the state was supplanted in large
degree by croplahd and orchard.

Dams were thrown across most streams to provide power for
the ubiquitous grist mill; the number of mill ponds this created
at one time exceeded 200, and in many a wooded branch, to this
day, vestiges of former mills may be seen. Thus man replaced the
beaver, which had by this time been extirpated from the state, as
the primary builder of dams. |

The duPont powder mills on the Brandywine evolved eventually
into the large petro-chémical complex that brackets the Delaware
River in the Wilmington-Philadelphia-Camden area. And the older,
coal-fired electric generating plants in the region have been

supplemented by the nuclear facility at Salem, to better meet the
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growing energy needs of the Delaware Valley.

THE ENVIRONMENT

Early on, the effect that the white man exerted upon the
environment was one more of change than of detriment. While the
Indian had lived within his environment, the European modified
the land to suit his needs.:

However, with the passage of time these changes became more
commonplace, of greater amplitude, and more destructive. For a
while those initial modifications may have little affected the
quality of the soil, water and air; but by the 20th century
pellution, erosion and gross misuse had all but destroyed the
once pristine habitat that existed in the new world prior to
settlement.

Interestingly enough, a cursory oversight of the region
would have revealed little to the untrained eye. Fields were
golden with bountiful crops; sky, except for the Wilmington area,
a cumulus-dappled blue; bay a glorious seascape of sky and water;
marshland filled with the song of pipe-reed and blackbird. True,
the oyster and shad catches were steadily declining; the deer had
long been gone; eagle and osprey populations were declining; but
these and other changes had come about so slowly that only the
demographer and a few others paid any attention to them.

But enough attention was focused on the problem to bring
about the first protective legislation. These early aﬁtempts at
stemming the tide of environmental degradation were of necessity

crude, based mostly upon regulations which prohibited those

il



practices which grossly undermined the environment. The genesis

of environmental protection, however, had finally come about,

THE ESTUARY

bEFINITION AND MANAGEMENT

The Delaware Valley encompasses all lands and waters that
drain into the Delaware estuary, which in its turn includes all
wetlands and streams flowing into the river and bay. This
estuary, one of the richest in the world, cannot be defined
within finite limits. 1Its entire periphery, from the wetlands
that feed it the nutrients so essential to its life, to its
southern terminus in the Atlantic Ocean, waxes and wanes with the
seasons, the climate, and the tides. Moreover, the direction and
amplitude of these changes may not be predictable -~ the
capriciousness of nature is a fundamental biological principle.
The estuary, therefore, is a living, ever changing biological
entity.

These factors, it appears, may be lost to those who would
"protect" the estuary with a plethora of prohibitive regulations.
The regulatory process is not a management principle in of
itself, nor should it be ever utilized as such. It is a tool of
management, which in turn is a philosophy which must be derived
from a biological-historic—conservation perspective.

A rigid regulatofy procéss which is designed to maintain the
status quo is contrary, by definition, to the fundamentals of

estuarine ecology. The estuary, therefore, must be managed, and
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the goal of this management must be to direct or influence these

changes in an attempt to enhance, improve or restore the estuary.

THE TIDEMARSH

The tidemarsh is the circulatory system of the estuary.
Thru its meandering streams and guts flow the nutrients, the
life’s blood, the very essence of this richest of natural
resources. Its fauna, from the zooplankton of its muddy waters
to the fish it nutures; from the pestiferous insects it is damned
for, through vole and muskrat, otter and raccoon, deer and fox,
eagle and osprey; is without peer in the temperate zone.

Woodland Beach old timers reminisce of the days when the

ducks were "... so thick you couldn’t shoot a hole thru ‘em..."
and "... a man had to make two, three trips to haul off a day’s
rat catch". Fenwick tells us that, "from the marshes near

Leipsic in early days large numbers of muskrats were caught, and
as many as a hundred thousand skins in one year have been shipped
from there."

Captain Young, in his description quoted previously, refers
to "... beavers, otters and meaner furrs...®. As beaver and otter
stocks were reduced the major trapping effort devolved to the
muskrat, where it remains to this day.

The Dutch, with their history of reclaiming wetlands from
the sea, emulated this procedure in Delaware, diking and draining
the marshlands of New Castle County in an attempt to convert them
to productive farmland. Their efforts, however, were thwarted by

the muskrat, which holed the dikes and rendered them useless.
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As the fur trade expanded it encompassed these same
"meaner furrs", and the landowners were not long in exploiting
this market by diking the wetlands to contain, rather than
drain. This procedure improved the marsh, for embanked meadows
produced a superior rat, and thus was launched in the new world
the first productive marsh management practice. There are
meadows in New Castle County today which have been impounded for
more than 200 years.

It is important to note here that the muskrat has been an
economic mainstay of the Delaware tidemarsh farm, producing
millions of dollars in income over the years and paying off many
a farm mortgage. Moreover, it has been trapped on a sustained
yield basis, and this income has encouraged many marsh landowners
‘to protect and improve this vital resource.

Over the years, however, wetlands throughout the continent
have been drained, filled, polluted and otherwise degraded. The
percentage of marshland so destroyed has been staggering; while it
has slowed, the practice continues. 1In addition, Delaware
wetlands have been "naturally degraded" by a severe infestation
of the noxious plant Phragmites. This aggressive interloper is
crowding out the indigenous Spartinas, resulting in signifiéantly
reduced muskrat and waterfowl use of these once prime marshlands.

Oonly as the effects of estuarine degradation have become

obvious to even the untrained eye; as the value of wetlands to
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the environment has, finally, been indicated:; has change been
inaugurated. This has propelled us into the first, "requlatory",
phase of protecting the estuary.

Our final goal should be that of evolving a philosophy of
total estuarine management, based upon research and education,
and treating all phases of regulation, utilization, improvement,
restoration, and revitalization of that most vital of natural

resources that the Delaware estuary is.

CHRONOLOGY

Before we can think of devising an estuarine management
plan, we should sit back and assimilate, from a chronological
overview, at least those major natural and man-made events which
have, in the last 350 years, significantly impacted Delaware’s

estuarine marshlands.

1712 ' Diking and draining tidal marshes
1740 Thoroughfare - Smyrna River
1878 Tidal wave - great storm
1930’s Mosquito control grid ditching
1930’s Permanent Indian River inlet
1939-61 Bombay Hook impoundments
1959-61 Little Creek mosquito control impoundments
1950 =-> Phragmites intrusion
1980’s Open marsh water management
1980’s Snow goose eat outs Bombay Hook NWR
THROUGHOUT ‘Sinking mid-Atlantic coastline
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That change, whether it be historical, annual, daily;
natural or man-made; is an integral function of the estuary,
should be obvious from the above. This is why any such plan
should be designed as one that attempts to control the rate,
direction and amplitude of change, in order to best maintain the

ecological integrity of the estuary.
DNERR WILDLIFE MANAGEMENT PLAN

INTRODUCTION

The NERR project attempts to approach the problem of long-
term, integrated estuarine management by establishing reserve
areas within selected estuaries; and in the Delaware scenario, to
fufther establish a research and educational facility within her
reserve. From this proposed St. Jones facility field studies
and educational activities may be carried out which will in time
lead to a total recovery of the Delaware estuary. Such an
accomplishment will greatly benefit the country environmentally,
economically, aesthetically and educationally.

This wildlife management plan should be derived from an
historic and philosophic perspective. It should attempt to
correct the sins of the past, to improve upon existing management
techniques, and to explore new areas of fish and game management

over an extended period of time.
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HUNTING, FISHING AND TRAPPING

Hunting, fishing and trapping have been major pursuits of
man throughout history. We have seen where aboriginal man had
in general lived within the constraints of his environment. But
then he was a hunter and gatherer, and his population level, like
those of the animals about him, were environmentally controlled.

The white man, however, brought civilization with him, the
tools of which enabled him to shape and change the environment to
suit his needs. During most of history, his predilection for
coercion, subjugation and plunder was extended beyond the peoples
he conquered, to include nature’s bounty.

Thus the beaver, which was a major attractant to the new
world, was soon extirpated from most of its range. So too
were the mountain lion, the white-tailed deer, the buffalo and a
host of others; some, like the passenger pigeon and Labrador
duck, never to return.

In Delaware over 100 years were to pass after its initial
settlement before the first laws were enacted to protect
wildlife from overhunting. In 1740 a closed season, and in 1841
complete protection was extended to the white-tailed deer. Not
until 1954 was this species again allowed to be hunted. Since
that time, seasons and bag limits have been increased, while the
population continues to climb.

The wild turkey;.a species which Ben Franklin wished to be
our national bird, was largely exterminated from its original

range. Today, the turkey has been re-established in all lower
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forty eight states, and is again being harvested under controlled
conditions.

Turkey and deer are excellent examples of how many
wildlife species, all but eliminated by the wanton exploitation
of early settlers have, under sound biological management, been
restored to their former ranges. |

This historic cycle of exploitation, protection, management,
and utilization may be applied to any renewable resource. As man
finally becomes aware of the constraints he must employ he
becomes more adept at bringing about the first principle of
conservation: "the wise use of natural resources, to benefit the
most people.™

Probably the practice most subject to criticism in today’s
world is that of trapping. Most of the faultfinding directed at
the fur industry comes from people who are urban-oriented, who
respond emotionally to a biologically and economically sound
procedure.

The muskrat today provides significant income to the
Delaware tidemarsh farmer, who manages his wetlands to provide a
sustained yield of fur. It is intriquing to note that the
critical rhetoric that is directed against hunting and trapping
is, curiously enough, absent in many cases where domestic animals
are raised for slaughter and the production of foodstuffs.

The practice of ﬁtiiizing various animal species for food
and fur has devolved to a philosophy of conservation of renewable

resources. Interestingly enough, it has not been the

18



protectionists who over the years have been responsible for the
preservation and management of the nation’s wildlife resources,
but the sportsmen who (1) became aware of, (2) enacted
legislation, and (3) provided the funding necessary to insure the

survival of wildlife in America today.

NON=-CONSUMPTIVE USES

In the parlance of the times, biologists like to use the
words "consumptive" (hunting, fishing, trapping) and "non-
consumptive" (birding, hiking, camping, etc.) to describe how
people enjoy the out-of-doors. A poor choice of words, since to
"consume" means to "... eat or utilize completely... to do away
with completely and destructively."

The modern wildlife manager manipulates habitat and
regulations to utilize a renewable resource. 1In this sense he
does not "consume", but "conserves" or "husbands" (to protect
from loss or destruction).

At any rate, non-consumptive users are those whose interest
in our wildlife and outdoor resources is aesthetic, and in and of
itself does little to affect the resource. On the one hand,
the consumptive or conserver uses these resources within limits
determined by sound conservation principles. On the other,
the non-consumptive enjoys them for their intrinsic value.

During the last half of the twentieth century a plethora of

organizations, self-proclaimed "environmentalists", have arisen.-
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especially in the United States and western Europe - where they
collectively title themselves "greens". The doctrines espoused
by these groups, particularly the more militant, are narrow in
perspective and strident in tonality. These people give but lip
service to basic biologicél principles - theirs is a crusade
based upon emotionalism.

This brings us to a major problem facing the wildlife
manager today, who as we have seen above, has recognized the sins
of the past and taken corrective action by developing the sound
conservation practices which have gone so far in restoring and
managing oﬁr wildlife resources.

He was not prepared for, however, and therefore has been
slow to react, to these social aspects of wildlife management.
Times change, and while animal population dynamics respond to age
old stimuli, vocal special interest groups pose today’s

challenge, which must be addressed.

PROJECTS
The following topics are outlines of suggested research,
educational and management projects which may be incorporated
into the management plan. They represent the wide array of
problems which exist, and should be addressed in order for DNERR
to accomplish its goals. These projects have been subdivided
into the categories listed below:
A. MONITORiNG‘
The Sinking Coast}ine
Phragmites Intrusion

Snow Goose Depredations
Little Creek Impoundments
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RESTORATION AND MANAGEMENT

Cedar Swamp

North Mahon Marsh

Tidemarsh Sheet Water

The Bigstone-Mispillion Marsh

APPLIED RESEARCH

Development of Continuing Regulations

Open Marsh Water Management

Phragmites Control

Continuing Development of Water Management Techniques
Snow Goose Management

INFORMATION AND EDUCATION

CONCLUSION
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MONITORING

The Sinking Coastline

Because of the combination of coastal subsidence and a
rising sea level, the mid-Atlantic coastline is "sinking" at,
geologically, an extremely rapid rate. This is especially true
at certain sites along the Delaware littoral, Port Mahon being a
case in point. The combination of coastal subsidence, high tides
and wind action have accelerated thé rate of shoreline erosion
here, with devastating results:

1. Hundreds of acres of bay front tidal marshlands have
been lost.

2. A sea wall installed by the State of Delaware in the
1980’s to protect a portion of this shoreline failed
before it was completed.

3. The Port Mahon road has lost its surface and been
overrun on many occasions. After each event it has
been temporarily patched with gravel.

4. Rip-rap installed to protect other parts of the

- shoreline has proven grossly inadequate.
It is obvious from the above that_coastal subsidence in Delaware
must be monitored from a time-space perspective, in order that
corrective action be initiated i; any given area before damages
incurred rise to a level where they become insurmountable or

economically unfeasible to correct.
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Phragmites Intrusion

Phragmites is an aggressive, pestiferous plant which has
invaded Delaware’s wetlands and is supplanting the cordgrasses,
three-squares, cattails and other indigenous species at an
alarming rate. 1Its presence has degraded the marshes
ecologically, resulting in sharp declines of native wildlife in
general, and especially economically important species such as
waterfowl and muskrats.

In an attempt to solve the problem, the Delaware Division of
Fish and Wildlife, in concert with the U.S. Fish and Wildlife
Service and the Monsanto Chemical Corporation, have through
assiduous research develcoped a "soft" herbicide which has
provided the most successful control of Phragmites to date. 1In
keeping with its desire to aid the Department of Natural
Resources in its efforts to suppress this noxious plant, the
legislature has provided funding for a cost-sharing program which
is made available to landowners who wish to restore their
wetlands.

The purpose of this project should be to monitor the extent
of the Phragmites incursion and the ability of the plant to

survive under continuing control efforts.

Snow Goose Depredations

Greater snowigoose wintering populations began a rapid
build-up in Delaware during the 1980’s. The feeding activities
of this species presents a striking picture ~-- the birds wheeling

and turning in close knit groups numbering in the thousands, all
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the while honking and cackling in raucous cacophony.

This bird has historically fed on the rootstocks of
tidemarsh plants, especially the cordgrasses. In recent years
they have begun to emulate their Canadian brethren, feeding in
harvested corn and small grain fields.

Where they have fed on the tidemarsh, however, their sheer
weight in numbers has resulted in large areas where all emergent
plants, including their rootstocks, have been stripped. Here
have been left broad tracts of completely denuded wetland, so-
called "eat-outs", which then become subject to tidal erosion and
destruction.

This has in fact happened in Delaware, especially on Bombay
Hook Island, but in other places as well. While control efforts
have slowed the birds penchant for overfeeding iocalized
tidemarsh areas they have failed to curtail this activity.

Snow goose eat-outs should be monitored. Their location and
extent should be recorded, especially in light of control efforts
and the recent inclination of this species to divert at least a

part of its feeding effort to harvested upland fields.

Little Creek Impoundments

In 1959, in an effort to establish long term, biological
control of mosquitoes breeding in the Little Creek marshes, the
State of Delaware installed a series of large, low-level
impoundments just south and north of Little River. In addition
to effectively controlling mosquito production in an area which

had historically posed a severe pest problem to the Dover area,
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these pools proved to be a boon for large numbers of wintering
waterfowl, and an important breeding and resting area for ducks,
shore and wading birds.

The impoundments are largely owned by the Division of Fish
and Wildlife, which manages them as waterfowl resting and harvest
areas, and are extremely popular with the bird watching
community. In addition, they have served as test areas for the
development of newer and more refined water management dike
and maintenance techniques.

It is most important that these areas be properly
maintained; that they be continually monitored from mosquito
control, wildlife management, estuarine ecology, and non-
consumptive use perspectives; and especially as these
perspectives compare to other continuing, modified, or newly

developed estuarine management techniques.
RESTORATION AND MANAGEMENT

Cedar Swamp

The Cedar Swamp area is a rectangular block of land bordered
on the north by the Taylors Bridge light road, on the west by
Route 9, on the south by the Smyrna River, and_on the east by the
Delaware Bay. It encompasses about 6000 acres of tidemarsh, farm
and woodland. ‘

In the mid nineteenth century the swamp supported a fine
stand of white cedar, which was surrounded by prosperous farms.

At that time the road ran south and east from Taylors Bridge and
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before reaching the bay turned south, then ran along the
shoreline to Collins Beach where it joined the east-west road
from Flemings Landing, completely encircling the swamp.

It was largely a fresh water marsh and drained from its
southeast gquadrant through a pair of ditches which ran beneath
the road just north of the Hygenia House, a hotel owned by Frank
Collins of the beach of the same name.

In 1878 a severe storm struck the Delaware Bay and at its
height spawned a great tidal wave, which did substantial damage
to property, livestock and bay shore. It created a break
through the dunes south of Hygenia House, isolating it from
Collins Beach. With the passage of time the tidal surge through
this gap caused it to widen and deepen. This in its turn
enlarged and changed the swamp dramatically.

In time this once pristine fresh water cedar swamp became a
salt water inlet. The cedar trees succumbed, and the fresh water
cattails and bulrushes were replaced by cordgrasses. The most
recent ill to befall the swamp is the intrusion of Phragmites,
which is replacing the Spartinas.

In the 1960’s most of the swamp area was methodically
incorporated into a single holding by the Shell 0il Company,
which had planned to build a refinery on the site. Fortunately,
this event never came to pass, and the ensuing controversy was in
good part responsible.for the passage of Delaware’s landmark
Coastal Zone Act. Most recently the area was subdivided into

ten large tracts, with the swamp proper and the shoreline parcels
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devolving to the State of Delaware.

And so the Cedar Swamp, once fresh and highly attractive to
waterfowl and muskrats, has today degenerated ecologically into a
marsh where plumes of feathergrass sway in a wind that bore
the sound of myriad waterfowl voices, its epitaph written on the
bleached-stumps of long dead cedars.

The Cedar Swamp can and should be restored. The State of
Delaware has the technology and the resources to accomplish this
task. DNERR should undertake a feasibility study to ascertain
the engineering needs, ecological benefits of, and costs of
closing the break, installing a controlled ocutlet to the Smyrna
River, and designing a water management regimen - all with the

goal of rehabilitating this once pristine wetland.

North Mahon Marsh

As stated under "Monitoring" the sinking coastline
has seriously impacted the Delaware littoral, especially in the
Port Mahon area. If the North Mahon marsh is to be saved
something must be done, and very soon.

The Mahon sea wall has long since failed, and the rip-rap
located just to the south of it is inadequate at best. The road
has been all but washed away and will be breached in the
immediate future. It will be the Cedar Swamp all over again.
The tide will surge through the break, creating a dendritic
pattern of tidal guts within the marsh complex, which will erode
it severely. It will drain more completely on low water,

and Phragmites will move into a then more attractive site for
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this plant to establish itself. The marsh will become
ecologically much less attractive for ducks, geese, shore and
wading birds.

With the road gone the Mahon launching area, the
recreational fishing pier, commercial fishing boat dockages, and
the Air Force jet fuel off-loading facility will be isolated.
The former will all have to be abandoned; the latter serviced by
boat, if indeed the pipeline itself survives. In addition, many
more hundreds of acres of tidemarsh will be lost to erosion,
exacerbating a process which has only accelerated in the past 30
years.

Based upon the above, DNERR should undertake a project
designed to: |

1. . arrest the process of shoreline erosion

2. protect the access road to Port Mahon

3. install water control structures which will enable an

ecologically sound water management regimen to be
effected.
Tidemarsh Sheet Water

The first serious attempts to dewater the Delaware
tidemarshes were undertaken by early Dutch settlers in New Castle
County in order to create additional farmland. Major upland
drainage activities over the years have been concerned with
removing excess water. from cropland. These efforts increased
with the passage of time, culminating with the wholesale

agricultural drainage projects of the 1960’s and ‘70’s.
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By far the most widespread estuarine drainage activities
occurred during the 1930’s, when hundreds of miles of tidemarsh
ditching was completed in an attempt to attain statewide mosquito
control. These grid systems traversed most Delaware marshes;
they may be seen to thié day, especially from the air.

Grid ditches exerted both short and long term effects on the
tidemarsh. 1In the short term they expedited the flow of
"trickle tides" (rainwater), storm and wind tides from these
wetlands. This removed the standing or sheet water from the
marsh surface and with it the environment so necessary for
mosquito eggs to hatch.

In the long term they 1owered_the mean water level and
increased the salinity of the tidemarsh zone. This resulted in a
slow yet irreversible change in vegetation from the more
beneficial, fresher water loving plants like cattails,
smartweeds, three-squares and millets; to the "hightide bushes",
cordgrasses and other more saline loving plants.

An insidious consequence of the above, which by its very
nature allowed the damage to continue for the life of the
drainage program, was the significant drop in the use of these
wetlands by waterfowl, muskrats and wading birds. 1In addition,
since most natural marshland sloughs and ponds were tied into the
system - and there were thousands involved - these were effectively
removed as a Delawaré tidemarsh feature.

The economic results were calamitous. Muskrat catches first

increased as rats moved closer to the ditches for water, making
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them easier to harvest; then fell precipitously as their habitat
deteriorated. The advent of the noxious plant Phragmites only
served to exacerbate this situation.

DNERR should appraise the historic loss of sheet water as a.
result of the wholesale drainage of tidemarsh sloughs and ponds.
In addition, it should identify those marshes where little or
no attempts have been made to reclaim such wetlands, and to design
methods by which sloughs, ponds and sheet water may be restored

to a degree which will rehabilitate them.

The Bigstone-Mispillion Marsh

Just after the turn of the century Frank Greco, who owned
nearly 4000 acres of marsh and farmland in southeast Kent County,
built a canal in order to expedite the flow of produce from his
land to the Philadelphia market. This waterway ran from the
Bigstone Beach road in a southeasterly direction for two and one
half miles. At this point it approached the dune line to within
a few hundred feet. It then turned slightly landward and ran
south for about a mile, where it entered the Mispillion River -
quite an extraordinary undertaking for the time.

However, this ambitious project was terminated when Greco
was not allowed to cross the road with his project. He moved to
Milford and continued to ship via railway to market. Tragedy
overtook the family soon afterward when the parents were carried
off after eating poisonous mushrooms, leaving a sole surviving
daughter. The enterprise waned and died along with its promoter,

to be known to future generations on maps of the area simply as
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"Grecos Canal".

In the course of time the sinking Delaware coastline,
migrating inexorably and ever westward, literally caught up with
the waterway, where its apex most closely approached the bay. A
few years ago the canal was breached at this point, and the age
old sagas of the Cedar Swamp and Woodland Beach were repeated.
As the tidal surge races back and forth through this opening the
whole natural drainage pattern of this vast marsh complex will be
reordered. The primary victims of this event, once again, will
be the waterfowl and muskrats which utilize these wetlands.

DNERR should undertake a study of the Bigstone Mispillion
marsh with the objective of salvaging this area before major
damage to its wildlife habitat occurs. Again, the technology is
available; and the funding, at this point, a mere fraction of

what will be required within a few years.
APPLIED RESEARCH

Development of Continuing Regulations

The regulatory process is a tool of management, and
estuarine management should be viewed as a fluid, continually
changing process, designed to protect the ecological integrity of
the estuary. As such, it should take advantage of knowledge and
methodology derived from historic, current and evolving research
and management technidues. Therefore, while estuarine management
should correctly protect the estuary from a wide variety of

natural and man made damage vectors, it should at the same time
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allow acceptable practices formulated to rehabilitate wetlands
to be incorporated into its requlatory framework.

To put it in another way, the primary thrust of regulation
is protection; the goal of management is utilization.

Regulation, therefore, should allow maximum utilization within
the bounds of sound conservation parameters, and should in no
way prohibit by its protective language cogent, acceptable
wildlife management practices.

DNERR should embark upon a continuing study of this
regulatory process. It should periodically suggest changes which
it feels are needed to enhance the efforts of resource agencies
whose job it is to protect and manage the Delaware estuary.

While the doctrine of not tampering with the regulatory process
for fear of losing out to those who would do further damage to it
may seem commendable, such a philosophy jeopardizes the efforts
of responsible biologists whose job it is to manage this resource

in the most efficient, up to date manner.

Open Marsh Water Management

Open marsh water management represents probably the newest
and best in the continuing development of estuarine management
practicés designed to achieve specific conservation goals. 1In
this scenario marsh tracts are mapped and mosquito breeding
areas delineated. These sites are then excavated to minimal
depth and the spoil sprayed onto the surrounding wetland. Spoil
deposited in this amount and manner brings about no change in

marsh surface elevation.
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The end product is a crazy quilt pattern of slough and
marsh where man-made drainage systems have been interrupted,
biological mosquito control achieved, and sheet water restored,
making the area once again highly attractive to waterfowl, waders
and marsh birds. The estuarine ecology has been enhanced, and
the marsh restored to a more historic condition.

DNERR should continue to investigate this technique in an
effort to refine and expand its capabilities, making it adaptable

to a wider variety of wetland situations.

Phragmites Control

In addition to or in concert with the monitoring project
described above, DNERR should investigate additional and
alternative methods of controlling this pest plant in an attempt
to improve upon existing control efforts. The goal of this
project should be to ultimately devise an efficient, economic

method for achieving control on a statewide basis.

Continuing Development of Water Management Techniques

The key to marsh management lies in the development of
biologically sound water management techniques. The wetland
plant community is a function of its water quality, quantity and
level, on a time period. Just as man and nature-induced changes
in the water regime o: a given wetland may produce harmful
results, so may man induced practices restore once viable

marshes.
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Over the years, wildlife managers have developed a variety

of approaches to wetland problems in their continuing efforts to

improve and protect these valuable natural resources. These have

included dikes, water control structures, open marsh water
management, "soft" herbicides and pesticides, burning,
impounding, and others.

DNERR should continue to investigate the general field of
water management in an effort to improve existing methods and
to devise new ways to manage and control water levels, water

quality and water quantity.

Snow Goose Management

The snow/goose problem has been discussed above under
"Monitoring". 1In addition to following the annual wintering
activities of this bird and noting its population level and
dispersion, we must attempt to devise management techniques
designed to curtail the wholesale damage incurred when great
flocks descend upon and strip large tidemarsh areas of all
vegetation. The goal of this management should be one of
protecting the fragile ecoclogy of feeding wetlands, while at the
same time allowing this species to reasonably meet its
overwintering needs - a tall order, indeed.

Harvest management, diversion to picked grain fields and
scare tactics are among the options now available to and being
employed by wildlife managers. It is obvious, however, that
additional efforts and devices must be utilized to ultimately

solve this problem, and DNERR should partake in this process.
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INFORMATION AND EDUCATION

Traditional and Non-Consumptive Uses

Among the NERR projects Delaware offers - along with the
usual array of estuarine research and educational activities,
especially in the lower St. Jones sector - is its deep-rooted
historical involvement. The St. Jones patents are some of the
oldest in the United States, representing the likes of Caesar
Rodney and John Dickinson, the "penman of the revolution". The
Dickinson mansion and plantation have been preserved and restored
by the Division of Histbrical and Cultural Affairs, a project
which continues to this day and represents and important adjunct
of the core area. These tidemarsh farms have been tilled,
hunted, fished and trapped for over 300 years, and the area today
looks not unlike it did in the colonial period. St. Jones neck
has sustained little of the explosive development that the rest
of the State of Delaware has experienced. A NERR project on this
site can help provide protection not only to an important
estuary, but to a most significant historical resource as well.

Because this area has been hunted, fished and trapped for
so long it presents an excellent opportunity to study the
relationship of these traditional activities vis-a-vis today’s
more non-consumptive oriented attitudes. Not only the
relationship, but the problem of how these at times opposing
viewpoints may be reconciled, makes ideal grist for this unit’s

mill.
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The management of the St. Jones core area is a case in
point. The tidemarsh here has traditionally been hunted and
trapped. Will these activities continue as part of DNERR? Will
the option of restoring historically drained ponds and sloughs
through open marsh water management be exercised? Will the core
area be made a sanctuary and additional ponds created on
adjacent cropland be provided as alternative harvest zones? How
will traditional and non-consumptive activity schedules mesh?

All of the above options are viable to various degrees; some
will undoubtedly be considered, along with others, in the core
area management plans. And all will have to satisfy a widely
divergent, but not necessarily incompatible, set of parameters.

The DNERR project provides an excellent oppbrtunity to study
how deeply rooted, historical traditional uses may be merged with
more modern, non-consumptive attitudes to obtain a viable,
ecologically oriented estuarine research, management, and
educational progrém. In addition, the effect of public use upon
private land - a problem becoming more commonplace because of
today’s escalating population and the pressure it puts on a
dwindling land resource base - may be addressed and, hopefully, a

workable solution developed.

Conclusion
The DNERR project represents an opportunity to carry out

estuarine research, management and education in an environment of

considerable historical significance.
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Environmental degradation, both natural and man made, has
along with its detrimental effects on soil, water and air, not
spared the tidemarsh which has been such an integral part of the
Delaware estuary. Today’s burgeoning human population has
exerted additional stress upon the state’s choice wildlife
habitat. State and federal wildlife authorities recognized the
impending danger over half a century ago and began to acquire
strategic wetlands, ponds and wildlife areas in an attempt to
protect these valuable resources. The prime movers in this
venture, until recently, were the traditional users of the area -
the hunters, fishermen and trappers - who provided the necessary
funding through self imposed taxes on sporting goods.

In addition, innovative management and development practices
have been designed in order to restore and reclaim despoiled
wildlife habitat. The implementation of these practices has,
over the years, resulted in the restoration of many degraded
wetlands; been a boon to waterfowl and wading birds; provided
efficient mosquito control within ecologically acceptable
parameters; helped reduce phragmites infestation; protected
indispensable shorebird migration routes; enhanced muskrat
habitat.

It is ironic and unfortunate that long overdue and needed
environmental protection regulations have, when finally enacted,
discouraged and in maﬁy cases prevented the implementation of
many of these wildlife management practices. Wildlife and marsh

managers need to be able to continue the good work they have done
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in the past - these activities must not be jeopardized by
regulations designed to protect the estuary from destructive
agents. We can, and we must... manage the marsh... and protect

the estuary.

Anthony Florio
Wildlife Consultant
Dover, Delaware
March 1991
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